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Preface 


It is perhaps rare to be able to identify the precise moment at which a 
particular decision was taken which, however elliptically, eventually led to the 
writing of a book. In this case, however, we retain a vivid memory of that 
moment. In the course of running a field trip for first year undergraduates to 
Alnwick in 1975, we designed a project on urban land use. Musing on the 
desirability of being able to collect detailed land use data not merely for one 
but for a whole series of towns, we chanced across a report in The Times 
concerning the establishment of the Job Creation Programme by the 
Manpower Services Commission. Could we get them to provide the financial 
resources to enable us to mount a survey to collect such comparative data? It 
transpired that we could and, as a result, a considerable slice of both our lives 
for the next three years was given over to organizing the Durham and 
Northumberland Land Use Surveys: we take this opportunity to record our 
gratitude to the one hundred or so staff employed at various times on these 
surveys for the high standards which they maintained throughout. Above all, 
we wish to record our thanks to Professor W.B. Fisher who, as Honorary 
Secretary of the Durham Research Trust, facilitated the running of these 
projects. As a consequence of the efforts of our staff, we found ourselves in 
possession of very detailed data for the use of individual properties in the 
urban areas of the counties of Durham and Northumberland, to which we 
subsequently added similar data for Tyne and Wear County (by courtesy of 
the Tyne and Wear County Council) and are adding data for Cleveland 
County. John Hanna and Mandy Lane contributed greatly in the analyses of 
these data, some of which are included in this book. 

A consequence of directing these surveys was that we both became 
increasingly interested in more general issues to do with land use which, in 
turn, stimulated us to write this book. Itis written primarily as an introduction 
for an Honours degree undergraduate audience, intended to open up the rich 
variety of information and concepts related to the study of the use of land. 
While it does contain some original material from our own joint and 
individual research, it largely involves the bringing together and synthesis of a 
wide variety of existing work pertaining to land use studies and is organized 
around the basic theme of ‘how can we order land use data?' — necessarily 
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encompassing all the various inter-related stages of data capture, in- 
terpretation, modelling and theorizing. It seemed to us that such a synthesis 
was not only intrinsically desirable but posed a stimulating intellectual 
challenge: whether we have succeeded we must leave to others to judge. 

Acknowledgements and thanks are due to the following people who have, 
at one time or another, discussed aspects of land use or related matters with 
us: Dr J. Anderson, Dr M. Anderson, Dr R. Best, Dr P. Carter, Dr A. 
Champion, Dr A. Coleman, Professor J. T. Coppock, Dr М. J. Cox, Mr М. 
Dotchin, Dr I. S. Evans, Dr S. Guptill, Ms C. Hallam, Dr B. Harley, Dr R. 
Harris, Dr M. Jackson, Dr R. Kain, Ms A. Kemp, Dr S. Openshaw, Mrs B. 
Rose, Mr T. F. Smith, Mr J. Spicer and staff of the Tyne and Wear Joint 
Information System, Dr J. Townsend, Mr T. C. Waugh, Dr J. Wray. 

Drs Best and Coleman, Professor Coppock, Dr Harris and Mr Smith 
kindly commented on drafts of some material. Their contributions are 
particularly appreciated. 

The diagrams were drawn by Mr A. Corner and his staff in the Drawing 
Office of the Department of Geography, University of Durham. Photo- 
mechanical reproduction was by Mr D. Hudspeth and his staff of the same 
department. The doubtful privilege of producing a decent typescript fell on 
Mrs Bell and her typing colleagues in the Department of Geography. R.H. 
would also like to thank the University of Durham for one term's sabbatical 
leave in the Easter term of 1978, which enabled him to make substantial 
progress with his contribution to the book. Both authors would also like 
to thank the same institution for granting D.R. sabbatical leave in the 
Michaelmas term of 1979 — the pressures of his resultant impending departure 


to the Antipodes Served to concentrate our minds wonderfully on the task of 
completing the text. 


D.R. 
R.H. 
Durham 
July 1979 
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Part 1 


1 Introduction: 
issues and themes 


Buy land - they ain't making no more of it. 
Mark Twain 


Land nationalisation is a vital necessity. 
Labour Party Manifesto (1918) 


The practical and political importance of land use 


There can be no doubt of the significance of land use. On the one hand, we all 
require land on which to live; on the other, the use of any given parcel of land 
affects not only those who reside there or have use of that land – for whatever 
purpose – but also those who live on or have use of adjacent and surrounding 
areas. Moreover, as Mark Twain pointed out, there is only a finite amount of 
land. A consequence of this finite supply is that, for certain locations perceived 
as particularly desirable, the purchase price of land can reach extremely high 
levels in Western Society: in two large redevelopment schemes in central Paris, 
La Défense and Front-de-Seine, land changed hands at $2.5 million and $4.0 
million per hectare respectively (Rubinstein 1978). Since the financial ability 
to purchase land and the consequent right to influence or control land use may 
bring considerable power to those who possess it, control of land and land use 
has been and remains a politically contentious issue. In Britain, for example, 
there have been repeated calls over a period of some 200 years to take into 
public ownership either land itself or the increment in value deriving from 
development. In the 1780s both Thomas Spence and William Ogilvy called for 
national ownership of the land and in the early years of the present century 
considerable support was given to the slogan “God made the land for the 
people’ (Ambrose 1977, p. 72). Not surprisingly, then, the growing Labour 
Party latched onto the issue; its 1918 manifesto proclaimed land national- 
ization to bea vital necessity. Land nationalization, control of land use change 
and the taxation of ‘windfall gains’ arising from such change are issues which 
have since emerged periodically as major political controversies in Britain and 
which have, to some extent, been tackled by legislation (see chapter 9). 
Elsewhere, it is patently obvious that land has also frequently been at the 
centre of struggles over its use and control — some of these involving physical 
aggression and war, others more subtle means. Bombing of dykes in the 
Vietnam war (Lacoste 1973) was, for example, a strategic attempt to disrupt 
land use for military ends. Less violently, land reform programmes have been 
seen in many countries as vital to economic and social progress and have often 
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been fiercely resisted by those with vested interests in land: such reform 
programmes have often affected not only land ownership but also land use 
(see King 1973) as, for example, in the collectivization of agriculture in the 
USSR and China. 

At a more mundane level, interaction occurs between everyday behaviour 
and future land use patterns: existing land use arrangements in part determine 
where people live, where they work and how and when they travel there, where 
they shop, where they play, etc., while such behaviour in turn helps to shape 
future land use patterns. It was recognition of this mutual inter-relationship 
between land use and travel behaviour that underpinned the development of. 
land use/transportation planning in the 1950s and 1960s (see, for example, 
Bruton 1975; Starkie 1976). Indeed, the central position of land in economic 
and social life — quite apart from the political heat generated by the issue of 
land – has generally led to considerable State intervention, both direct and 
indirect, in land use control and the land market. In Britain, the perceived 
Importance of the inter-relationship between the supply of development land 
and ‘proper’ Patterns of urban and regional development has led to much 
legislation intended to Produce effective state control of land for the 
development process. The most recent significant — if short-lived — addition 
to this legislation was the Community Land Act, intended both to skim-off 
development values for public benefit and to give local authorities the 
Statutory powers, though not the finances, compulsorily to purchase land 
needed for development (see Gazzard 1978). Asa consequence of this State 
involvement, regulation of land use is, for some people, their job and their 
ambition: at least some influential British planners such as Ash (1978) see 
their primary role as ensuring ‘the proper use of land’, Coppock and Gebbett 
(1978, p. 119) expressing this as ‘Although . . . town and country planning is 
now extremely wide-ranging, the control of land use remains its essential basic 
function . , .”, 

One particular recent manifestation of this concern for land to be allocated 
to its ‘proper’ use is the concern with derelict land which developed as part of 
the more general environmental movement in the 1960s (see Barr 1969). More 
recently, there has developed a Specific concern with the identification of 
urban wasteland and derelict land and the Subsequent creation and implemen- 
and to more productive use. The Civic Trust 


England and Wales in 1977, as well as uncounted hectares of ‘dormant land’. 
This may be compared with the estimate of 51,000 hectares іп 1954 (Willatts 
1961). Such concern for wasteland and the ‘proper’ allocation of land is 
certainly not new. Rather the context of concern has changed. As Darby 
(1951) pointed out, there were Periodic outcries from the 18th century 
onwards against the wastelands of Britain that could not be or were not 
devoted to agricultural use. "Proper use’ may be variously interpreted : in the 
USA, information on land use isa statutory requirement for various purposes 
under the National Environmental Policy Act, the Coastal Zone Manage- 
ment Act, the Forest and Rangeland Renewable Resource Protection Act and 
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section 208 of the Federal Water Pollution Control Act Amendments of 1972 
(Gallagher et al. 1977). 


The intellectual tradition of land use studies 


In addition to, and also because of, such practical considerations, the past, 
present and future arrangements and juxtapositions of land use have occupied 
academics – drawn from a number of disciplines and including agricul- 
turalists, economists, geographers, planners and sociologists – for many years. 
It is no exaggeration to identify a well-established intellectual tradition of 
studying land use, both in rural and urban contexts. Initially, agricultural land 
use was the main focus of attention; for example, both Ricardo and von 
Thiinen were concerned mainly with questions of rent and location in the 
context of agricultural land use, a reflection of the fact that the economic and 
social basis of the early 19th-century societies in which they lived were 
primarily agricultural. While agricultural land use remains a vital issue in a 
large part of the contemporary world, the increased importance of urbani- 
zation and the growth of urban areas from the 19th century to the present day 
(in Britain, for example, about 80% of the total population currently live in 
urban areas) have led to an increased study of patterns and extent of urban 
land use, the conversion of rural to urban land and the conservation and 
preservation of rural areas. The growing crises in many Western cities in the 
later 1960s and early 1970s, which were expressed partly in mass protests 
against living conditions, provide further compelling reasons for focusing 
upon the determinants of urban land use pattern and land use change. 
These are the more obvious and important relationships and areas of 
intellectual concern in land use studies; beyond them, though, the use of land 
can have vital, though less immediately apparent, impacts which are reflected 
in the work of a variety of academics in other disciplines. Such impacts can 
arise in one of two ways: spatial variation in land use acts either as a back- 
cloth to work in these disciplines or, alternatively, is an integral part of multi- 
disciplinary research. For example, to the geochemist carrying out regional 
reconnaissance studies (see AGRG 1978), knowledge of present and past land 
use is crucial if anomalous geochemical concentrations are to be regarded as 
indicators of areas requiring further, more detailed investigation – as opposed 
to samples contaminated by previous industrial processes. Land use can also 
be seen as a back-cloth to studies of climate: nocturnal ‘heat islands’ 
generated by urban areas are well substantiated (Pease er al. 1977). On the 
other hand, the incorporation of the same land use data in multi-disciplinary 
studies may have practical importance: this was emphasized recently by some 
of the results of a major geochemical survey of England and Wales, which 
revealed that cadmium levels in the Somerset village of Shipham were one 
hundred times the national average. These contemporary levels reflected the 
a from Roman times until its cessation some 200 years 
which such cadmium levels pose, leading to 
d even kidney failure, at least some residents 


mining of zinc in the are: 
ago. Despite the health risks 
possible respiratory troubles ап 
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were reported to be less concerned with this than the possible harmful effects 
on property values in the village as a result of its newly acquired ‘doomwatch 
image' (Sunday Telegraph 21January, 1979). Another related example 
concerns those studying the causes of mortality, for whom data on land 
use — both at work-place and home - could provide ideal information on 
which to build or test hypotheses. From many points of view, then, a 
knowledge of the use of land is of crucial importance. 


Why is land use as it is? 


While knowledge of what currently exists is often a necessary condition for 
answering questions related to the use of land, it is rarely a sufficient one. To 
know how a particular parcel of land came to have its present use – for 
example, turning from forest to enclosed farmland to huge, hedgeless fields or 
from green field to urban sprawl to decaying inner city slum – demands at a 
minimum a longitudinal profile of changes in use through time. Some such 
data exist for particular time periods and places. For example, the US 
Department of Agriculture have reported that, during the decade from 1960 
onwards, an average of 296,000 hectares of land within the USA were 
urbanized each year while transportation land uses expanded by 53,000 
hectares and recreational land uses by 400,000 hectares per annum. In France. 
the current demand for additional urban land use is of the order of 15,000 
hectares per annum (Rubinstein 1978. p. 91). 

But even this sort of information — generally available only on an 
incomplete and fragmentary basis — may be insufficient for some explanatory 
purposes. In order to understand ‘why’ land use changes as well as ‘how’ the 
changes occur, it may be necessary to have information on who currently 
owns and who has owned the land in question: Ambrose (1977) and Denman 
(1970) for example, have argued that this is essential. 
context, Munton (1978, P. 60) has argued in a similar vein by saying: 
‘Government legislation . . . in particular with regard to capital taxation, has 
made the question of ownership critical, for as owners seek legal means to 
reduce Capital Transfer, Capital Gains and Development Tax liabilities, their 
decisions may well have important management implications for those who 
are actually farming the land.’ In general terms, these contentions are 
indisputable for both understanding past and present land use patterns and in 
any attempt to predict the future role and use of land: thus, to account for the 
majority of apparent transgressions of building regulations in the London 
Green Belt requires the knowledge that these largely involved Government- 
owned research laboratories and the like which did not have to go through the 
same planning procedures as other potential builders. About 5% of the 


agricultural land in the UK is owned by or leased to government and the 
Crown (CSO 1979). 


Yet information on land ownership may be – 
tially sensitive and, as a consequence, is not al 
rately and in detail. A recent case in point is the 


In an agricultural 


indeed, usually is – poten- 
ways easy to obtain accu- 
inventory of ownership of 
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land in Scotland compiled by McEwen (1977) which, despite certain short- 
comings in accuracy, pointed out the undoubted domination of land- 
ownership in Scotland by non-nationals — again a subject of considerable 
political significance in view of the resurgence of nationalist sentiment in 
Scotland. Such an interest in land-ownership is by no means confined to 
Scotland and is, of course, scarcely new, as Pattison (1957) has shown in 
relation to the USA rectangular survey system in the 1780s. 


The data problem 


It is evident that, for both academic and practical purposes, information 
concerning a variety of aspects about land other than its use is needed in order 
to understand why past, present and future land use patterns are as they are. 
The multi-faceted character of interest in land is illustrated by Rowley (1978) 
who listed ten items of information required by those concerned with 
land — such as current use or activity, intensity of use, restrictions on use, 
value and ownership. While such data may be desirable – indeed even 
essential — it is altogether another issue as to whether they are available in 
practice. Data sources vary widely from country to country, within countries 
and between rural and urban areas. The existence of a comprehensive and 
computerized ownership register for part of Sweden (Rystedt 1977) represents 
one extreme of the data availability spectrum, although, as we point out in 
chapters 4 and 5, satellite imagery and air photography may well result in a 
complete picture of land cover in the USA in the near future. At the other end 
of the spectrum are some parts of, for example, Africa where next to nothing is 
known about the detailed distribition of land use even though, for other parts 
of the same continent, there are numerous empirical studies of land use (Floyd 
1972). 

In Britain, detailed land use data are available down to the resolution of 
individual buildings, even parts of buildings, for certain areas; other data are 
available to cover the rest of the country but at widely different resolutions 
and for different moments in time. Even in this comparatively happy 
situation, however, it is possible for well-known research workers to claim 
that: ‘At present we are taking land unnecessarily, wastefully, blindly and 
much faster than we realize ` (Coleman 1978) and that *.. . there is no real 
land problem in Britain at the moment. Most of the problem is simply in the 
mind; it is not out there on the ground' (Best 1978). The contemporary 
existence of such widely divergent views is salutary and arises primarily 
because the available data upon which they are based are unsatisfactory for 
the task at hand, being wholly or partially out-of-date, of dubious accuracy, 
or, perhaps most commonly, are inappropriately classified. Not surprisingly, 
both the academic and the practical consequences of inadequate land use data 
are serious and this may be readily demonstrated. In the course of a lecture 
given to the Royal Geographical Society in London on 11 February 1974, 
summarizing the results of a major study of post-war British planning 
systems, Professor Peter Hall (1974) commented that the attempt to carry out 
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regional-scale analysis of parts of the English Metropolis: "was among the 
most frustrating and least reliable pieces of our entire research. The 
difficulties . . . arose from the necessity to compare land use surveys developed 
by different agencies for different purposes, with slightly different classifi- 
cations of land use.’ { 

These points were elaborated in the discussion of the paper. Diamond 
(1974) commented: 'Objectively a rather extraordinary situation exists. We 
have legislation, the impact of which is directly on and concerned with land 
use change and we have a national system of local planning authorities who 
can collect, collate and publish such information. Yer no really reliable or 
adequate data exists’ (emphasis added). Coppock (1974) added: 1... should 
like to reinforce Derek Diamond’s point about information. This is a very 
important topic but there is a great complacency about the lack of suitable 
information, without which we cannot adequately plan’ (emphasis added). To 
this, Hall replied: ‘As to the points about data limitations... I can only 
reinforce them. Having struggled for many long months with the researchers 
who were trying to analyse the land use variations and finally discovering that 
the incompatibilities in classification made the results of many, many 
thousand man-hours and woman-hours to some extent invalid, then I can 
only emphasise that we desperately need some national Domesday book for 
land use, preferably updated every ten years at the time of the population 
census. 

If this was the position in the mid-1970s in Britain, with reputedly the most 
Sophisticated planning systems in the Western world, what is the situation in 
other countries? Furthermore, when multi-national land use variations are 
considered, the complications and problems multiply – not merely because of 
the generally uneven level of detail of available data. Discrepancies arise for 
rather more fundamental reasons, particularly the fact that the pressing 


problems in one country may be largely irrelevant in another and these are 
reflected in what classes of d 


OECD (1976): ‘The demand 


es or the United Kingdom 
` Thus, the incompatibility o 
he most aggregate levels, is ПО 


elevant satellite imagery by the 
f aggregation, a standardization 
omparison of land use in different 
countries — with the possible consequence that such data may fail to meet the 


Introduction: issues and themes 9 


Our objectives 


The rest of the book is not, then, primarily oriented to a detailed analysis of 
land use in a single country or to national comparisons of land use patterns. 
Such studies would be of great value but, in the present state of the art, would 
be difficult to carry out and likely to be error-prone in the absence of data 
collected specifically to facilitate comparisons. Nor do we discuss issues to do 
with land reform programmes and their use, the relationship between land 
and national and regional economic development and so on. Rather our 
approach reflects the parallel existence of three paradigms within con- 
temporary human geography - locational or spatial analysis, behavioural 
approaches and structural approaches (see Johnston 1977). We first examine 
the philosophical and definitional aspects of the nature of land use and the 
variety of ways in which land use data can be and have been collected, together 
with the effects that different methods of data collection may have upon 
interpretations of land use patterns. Following on from this examination of 
the data base, we briefly examine what can be said about the frequency of 
different land uses encountered in one country. This is almost entirely non- 
geographical or aspatial; it is based largely upon national statistics and, while 
of considerable practical importance, is a rather abstract description, devoid 
of any idea about how the different uses have come into being. In the third 
section of the book we go a stage further and examine how order may be 
extracted from chaos - the modelling of land use patterns so as to explain 
these and to enable comparisons to be drawn between land use patterns in 
different parts of the world, other than on the basis of aspatial summaries. 
Consideration is given both to ‘traditional’ approaches, and to newer 
perspectives on land use patterns. 

We stress repeatedly the crucial inter-relationship between the sections; 
between methods of defining and collecting land use and attempts to compare, 
understand and explain land use patterns. Essentially these represent different 
facets of the one process of attempting to order and make sense of the world. 
Currently available data and theoretical interpretations of those data 
reciprocally transform one another and lead to the measurement or analysis of 


additional data and fresh interpretations. 


Part 2 


2 Land use data and the user 


Who needs which land use data? 

The case for needing land use data is frequently ignored in the published 
literature, either because the answer is believed trivially obvious or because the 
users are so numerous and diffuse that to list them is banal. One exception to 
this is Horton (1974); another is Rowley (1978). 

Although both of these attitudes may be legitimate, it is helpful for what 
follows to enumerate some of the users and the type of data that they require. 
Manifestly, a planner concerned with national affairs or even regional ones 
rarely needs to know what exists at 42 South Street, Durham. Equally, 
regional summaries are of little interest to the Fire Officer intent on planning 
fire prevention measures in fire-prone industrial premises. We can systematize 
description of requirements by use of the scale defined on pp. 31 and 32, 
ranging from level IC (coarse resolution in space and time) to VA (extremely 
fine resolution in space and up-dated whenever any changes take place); we 
should remember that, if required, data can always be degraded to a coarser 
spatial and temporal resolution but that improving the data on either count 
requires the input of additional information, often from a new survey (see 
Chapter 3). 

The types of known user and their data requirements are summarized in 
table 2.1. Although this can only be a very crude approximation to the real 
picture, several points of some importance arise from it. The first is that there 
are many inter-relationships between the users listed: the most obvious one is 
the one-way flow between local planners who collect, or at least compile, much 
of the data in Britain and the central government which collates the individual 
contributions into a national picture. Other links, especially the informal and 
ad hoc ones between academics and local planners, are also important and 
occasionally the situation is inverted, where work by academics is used 
directly by local government (Coleman 1978) and central government 
(Champion 1975). The multi-national comparisons made of land use by 
academics, some of which (e.g. Stamp 1965) have been fostered by the World 
Land Use Survey, have proved of value to professional users. 

But these inter-relationships do not end at the stage of data collection and 
supply. Consider, as an example, the case where land is changed in use from 
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agriculture or forestry to urban use: surface water run-off increases in 
magnitude, flood peaks become sharper, surface and ground water quality 
may well deteriorate and the volume of water used increases dramatically. 
Without some close collaboration between those involved in initiating and 
steering this land use transition, effective flood control, water supply and 
waste water treatment is unlikely. 

The second important point is that some of these applications of land use 
data are statutory requirements – notably those for Environmental Impact 
Assessment studies, such as those necessitated by the US National 
Environmental Policy Act of 1970 (Stoel and Scherr 1978) or in certain 
European countries (Lee and Wood 1978): most of these require detailed land 
use information over comparatively small areas around a proposed new 
development. At the other end of the scale is the UK Department of the 
Environment’s circular 71/74 to all Local Authorities, requesting annual land 
use change information (DoE 1974a): this was intended to provide infor- 
mation for each of the 403 districts in England and Wales but, in its first year 
of operation (1974/75), nothing of any value could be derived from the 
responses. In 1976/77, the second year in which responses were mandatory, 
nearly half of the districts responded to the circular (Rice 1978). The existence 
of the statutory requirements does not, then, necessarily guarantee the 
availability of data or the quality of those which are available. 

The third point is one which is fundamental to all management – the higher 
level the function, the less predictable is the type, volume and quality of the 
data required to meet user demands. Thus, within a given planning system 
Which is not subject to revolutionary change, it is much easier to anticipate the 
needs of those involved in ‘house-keeping’ functions than it is to prepare for 
the next high-level crisis facing the Chief Executive. 15 | 

A final point is also important - that of temporal continuity. There is 
clearly little point in obtaining land use data for two moments in time if the 
data are not comparable, either by virtue of the way that they have been 
collected or because of the way that they have been stored. The options here 


are reviewed later (pp. 18-35). 


What are the data used for? 

In considering land use – or indeed any other — data and their uses, it is useful 
to consider the functional ends to which these are put. In other words, 
individuals as diverse as epidemiologists and foresters may use the data for the 
same types of task and, as a result, be happy with the same sort of data in the 


Same sort of form. ; i 
Jeffers (1970) postulated that the usual aims of conventional land use 


Surveys were merely two-fold: у 
(i) ts produce не fn of the proportions of land used for various defined 


purposes and hence of the actual area of land devoted to these purposes; 
(1) to produce maps of the area surveyed, showing the spatial distribution 


of the various land use classes. 
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Although conceptually distinct, recent technological developments in the 
handling of spatial data by computer have ensured that both of these are now 
feasible from one source - the land use data file (see chapter 5; also DoE 
1978; ECU 1978). We may also note in passing that Jeffers’ concern and 
experience was largely with ecological data: he thus emphasized the ‘areal 
extent’ or land cover, rather than the ‘number of functional units’ or land use 
sensu stricto approach to land use (see p. 20). 

Coppock (1970) has, in counter-distinction, seen the role of land use data in 
a more policy-orientated sense — to guide the formation of new policies and to 
assist the implementation of those policies that have been chosen. It is both 
possible and desirable, however, to examine the technical uses of these data in 
more detail. Amplifying Dueker and Talcott's (1973) list, we can state these as 
follows: 

(i) to provide area and/or volume descriptions of the land uses within 

defined regions, usually on a statistical basis, or to define the land use at 
a particular point in space; 

(ii) to ‘overlay’ data for an area at different moments in time and thus 
produce rates-of-change in land use; 

(iii) to overlay different data sets for the same area — land use with soil, 
geology, geochemical distributions and so on - to determine coincid- 
ence of physical features and, hence, possibly get hints as to factors 
responsible for the observed land use; 

(iv) to overlay different data sets for the same area to observe relationships 
between physical features and socio-economic or medical attributes, OT 
ад and other network configurations – for the same reason 45 

iii); 

(v) to carry out statistical analysis to explore relationships within an 
area – either aspatially (such as ‘is there an inverse correlation between 
theextent of land use A and that of land use В?) or spatially (‘is land use 
A next to land use D more frequently than one would expect from à 
random scatter of uses in space?; is there clear evidence of radial or 
sectoral structures in the city's land use pattern?’; see p. 101); 

(vi) to produce comparisons between areas at the same moment in time; 
such comparisons may be carried out at many different levels, such as 
the comparison of towns or of countries; 

(vii) to produce graphic representations of the data, either as maps or graphs. 

Conventionally, in the past, most of these uses have been manually based. 
Important developments in geographical information systems since the mid- 
1960s have, however, led to a variety of facilities for carrying out these 
functions by means of computers. Given the continuing diminution in the 
costs of information storage, retrieval and processing – by about an order of 


magnitude every five years at present — these are becoming increasingly widely 
used and are discussed in chapter 5. 


The ideal land use data 


Clearly, there is a wide variety of users of land use data, many of whom have 


Land use data and the user 17 


different requirements by the way of resolution, timeliness and reliability, as 
well as different analytical capabilities and needs. By way of conclusion to this 
chapter, it is interesting to conjecture on the feasibility and form of land use 
data which could meet all these varying needs. The only alternative to this 
ideal is multiple survey of the same area, carried out for individual, specific 
purposes. 

Such ideal data would have to describe both functional and formal 
differentiation of space: in the American sense it would have to describe both 
land use and land cover (p. 20). It would have to describe ‘atomic’ areas, i.e. 
areas which were homogeneous both in form and in function and which could 
be aggregated to whatever larger areas were required. It would have to be 
classified in such a way that it not only permitted re-aggregation to whatever 
level of detail and whatever grouping a user might require (p. 102), but in 
which it also permitted comparison with the results of previous surveys: in 
other words, it would have to be stored in a very detailed form indeed. 
Complete surveys of the areas of interest would have to be carried out at or 
about the same moment in time. Finally, it would have to relate to all the time 
periods which users might require and meet the most demanding of their 
r words, it would have everywhere and all the 
demands. Given this, it is not surprising that 
area may be surveyed several 


accuracy specifications. In othe 
time to meet the most stringent 
Special purpose surveys exist and that the same 
times! 


3 Conceptual and technical 
aspects of land use 


The danger is clear: national land use statistics are, potentially, a 
meaningless amalgam of figures based on different classifications 
applied to dissimilar areal units with varying degrees of precision. 

Dickinson and Shaw (1978) 


Thus far, we have dealt with the needs for land use data as seen by various 
groups in society. It is now essential to consider in rather more detail the great 
variations, both conceptual and technical, which it is possible to produce in 
the characteristics of such data. Without this understanding, it is quite 
impossible to compare different surveys or even to evaluate any one survey in 


any meaningful way. We shall Proceed by considering each of the relevant 
data characteristics in turn, 


Activity or form? 


A fundamental underpinning of any Survey of land use is whether the 
information recorded relates to some activity carried on at different places, or 
whether it relates to inherent physical characteristics of those places. In urban 
areas, such a distinction is usually straightforward. Thus a distinction can be 
made between use of two buildings on the grounds that one was an office while 
the other was a residential Property; alternatively, a formal distinction might 
be made on the basis that one 
Analogous situations do occur in a rural context, although here a duality of 
viewpoint is clearer — a Stream or the growth of a crop may be regarded both 


detailed land use assignations are made often reflect short-term management 
considerations. Indeed, many users of agricultural land use data require not 50 
much ‘present coverage of the land’ as ‘present capability’ data. The result 1s а 
further confusion of functional and formal characteristics in the land us¢ 
description – leading to what is, in effect, a multi-dimensional classification- 
Generally speaking, only the physical characteristics of the land or soil have 
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Figure 3.1 Land use in the same area classified on formal and functional bases. 


been considered in such 'capability maps and the area is divided into 
capability classes on the basis of physical restraints to development, such as 
depth of soil, stoniness and slope. Rarely is any allowance made for chemical, 


as opposed to physical, limitations to development, 
types of road, farm structure and managerial effici 
Incorporated; good examples of such surveys are Klin 


and distance to market, 
іепсу are not generally 
gebiel and Montgomery 


(1961) and the British Ministry of Agriculture, Fisheries and Food's 
Agricultural Land Classification map of England and Wales (MAFF 1968, 
1974). It is interesting to note that economic criteria Were included in the 
latter's proposed classification at an earlier stage (MAFF 1965) but were 


dropped for the publication of the ma 

There is common agreement (Coppoc 
Shaw 1978) that ‘activity’ or, more spec 
4 Site’ is the main concern of many peop ! 
and Stewart (1965) defined land use as ‘man's ac 


pped results. 
k and Gebbett 1978; Dickinson and 


ifically, ‘principal activity carried on at 
le in collecting land use data ; Clawson 


tivities on land which are 
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directly related to the land’. Yet there is also considerable interest, especially 
in rural areas, in what may be termed ‘land cover’. This has been defined by 
Burley (1961) as ‘the vegetation and artificial constructions covering the land 
surface’. Indeed, in many recent American studies (e.g. Anderson, 1977), the 
two are invariably used in association; this partly reflects the collection of data 
by satellite imagery (from which it is difficult to distinguish many activities) 
but also reflects the occasionally inter-dependent nature of activity and form 
and the conceptually fuzzy distinction between them. We shall see later that 
such inter-dependence is a critical assumption in some land use surveys but, at 
this stage, it is as well to note the results of Hofstee's (1976) study in the 
Netherlands – considerable field work was necessary to convert ‘formally’ 
classified land use data taken from air photographs into functional or 
'activity-based' data. In some circumstances, such distinctions are un- 
necessary. We shall henceforth use ‘land use’ asa general term covering either 
or both activity and formally-based data in these circumstances. ‘Land cover” 
will be used in the sense defined by Burley (1961) and ‘land use sensu stricto’ OF 
land use ss will be used when activity-based data alone is under discussion- 


Spatial units 


We normally think of land use ss or land cover as spread over an area of land. 
In practice, however, there are several different ways in which the data may Бе 
collected Over space and stored and presented. Choice of the ‘geographical 
individual’ – the section of ground which is considered as a unit for 
Subsequent purposes ~ has considerable implications for analysis and eve? 
more for the level of effort needed for any ground survey. Frequently, 
however, choice of spatial unit is outside the scope of the end-user of the data 
э if particular technology is used, of even the data collector — as we shall 

e. 

The most obvious way of considering geographical individuals as spatial 
units is on a dimensional basis: use of the dimensions 0 to 2 gives point. lire 
and arca representations although, for some purposes, extension to the third 
dimension (producing a volume) is of some importance. 


POINT REPRESENTATION 


Clearly, a point representation may result either from a sample from a" 


unknown population (Coleman 1978: Dickinson and Shaw 1978; Frolov with 
Maling 1969; Nunnally and Witmer 1970) or simply as a convenient, ! 
abstract, means of describing each of a number of features, such as houses: m 
an area. In the first case, a sample drawn in a random E suitably stratifie 
random fashion (Berry and Baker 1968; Wood 1955) permits the calculation 
ofa figure summarizing land use over the area sampled and also some measure 
of the likely extent of error in this estimate. It is particularly appropriate 11 
information about the nature and degree of change, rather than its locatio™ y 
required. It also offers an effective method for deciding whether up-dating ° 
previous survey is needed. Robertson and Stoner (1970) discuss the cost ап 
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accuracy aspects of land-based surveys of this type. Such a procedure is 
eminently suited for macro-studies of rural or urban – residential type of land 
cover, except in so far that the transport involved in any field-based study may 
be expensive or simply impossible (see chapter 4). It also depends upon the 
existence of adequate topographic base maps. 

The point sampling procedure, as normally carried out, gives land cover 
information and not land use ss. In addition, it gives only ‘crop’ information 
as opposed to ‘fields’, i.e. since there is no knowledge whatever once the 
samples have been collected of where the boundaries of the real geographical 
units lie, the only summary statistics which can be given are of the area of land 
use type A (either as a percentage of the wider area of interest or in terms of 
absolute units like hectares). Fig. 3.2 illustrates this: from the point samples, it 
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is impossible to determine the percentage of the total area covered by 6 as 
opposed to the total area covered by all the As unless two descriptions are 
stored for each sample point – the ‘field number’ (e.g. 6) and the ‘crop’ (i.e. 
land cover type A). Such a procedure is possible, if tiresome, when working 
from maps but is often unrealistic when working in the field (see chapter 4). 

Where points are stored so as to represent, say, each and every house or 
property or each and every field, this generally indicates that no over-riding 
need was seen for the areal extent of each such geographical individual when 
the survey was planned or, alternatively, that the level of available technology 
and human resources suggested this was a suitable approach (DoE 1973; 
Rhind and Hudson 1980; Rystedt 1977). In these circumstances, the feature 
described may either be land use sensu stricto or land cover since the decision 
to allocate a particular point is taken after the survey is carried out. Clearly, 
then, the use of points as geographical individuals may either be adopted as а 
rapid means of sample Survey or, alternatively as a compact way of storing 
geographical information about all of the geographical individuals in an area 
(see p.96). In the latter case, it may be possible to construct a more 
traditional-looking, if imprecise, map of land use areas by employing one of 
various assumptions: fig. 5.4, for example, is a map of modal land use ss for 
each of the 100 m squares in the town of Darlington. Alternatively, it 15 
possible to recombine the points into zones using a Thiessen polygon 
procedure, as done by Rhind (1 973a) for drift geology mapping: this assumes 
that all areas in the map are of a type found at the nearest data point. 


Although the same procedure may be applied to sample data, this is generally 
unwise unless the sample is very large. 


TRAVERSE LINES 


Another form of spatial unit is the tra 


verse line, along which different land 
uses are recorded, the cumul 


é ative ‘length’ of each land use type representing ils 
relative occurrence over the sampled area. This has been much used in earlier 
times (see Colby 1933; Proudfoot 1942) in ground-based land use survey: 


especially in poorly mapped areas with air-photo coverage. Unlike the use ol 
points as spatial units, it h 


method. Robertson and S 
randomly orientated trave 


in the results is to be obtained — essential for any legitimate sample survey: 


use characteristics of an area based upon the 
aircraft are of unknown reliability. T 
pping has been based upon the use of traverses: 
n Britain the greatest rate of change in the 855 
llslopes, many traverses are deliberately orie” 

ize the variation studied, interpretation o 
etween the traverses, together with topograph! 

al coverage. Some a priori postulates of this s 
g the maximum rates of land use change with t 
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minimum effort (radial traverses out of a city centre form one such sampling 
scheme), but all suffer from the disadvantage that the non-random sampling 
may create the illusion of the form of land use originally suspected (in this 
example a set of radial land use zones). 


ZONES 


Much the most common way of treating land use, in terms of survey and of 
Storage in map form, has been as zones-polygons within which the land use is 
homogeneous or as near this as makes no difference for the use to which the 
data were originally collected. Zonal data collected by ground survey are 
zonal in type largely because it is relatively straightforward to collect it thus, 
usually by walking streets in urban areas or because fields are convenient units 
in cultivated rural areas. We shall see in chapter 4, however, that land cover 
data collected by remote sensing is already zonal in part. The polygons 
completely cover or exhaust space within the area of interest and their 
boundaries are often taken as physical features in the landscape. This concept 
of homogeneity is an important one since only at the survey stage or by 
repeating the survey stage can any user of the data find out just how varied is 
the land use within any one zone. As an example, fig. 3.3b illustrates a 
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hypothetical land use zone-type map while fig. 3.3a shows a Mein ce 
the same information, showing individual properties. It is also clear cl 
degree of homogeneity is linked with data resolution and with the d 
classification recorded. If mixed categories are permitted (such as ш iid 
residential and commercial’), then some indication is given of the lan se 
‘mix’ — but this is often unsatisfactory since such qualitative classes give А) 
indication of whether 0.1% or 70% of the land use is commercial. In statistica 
terms, it is usually held that such regionalization (for such it is) should ensure 
that the between-areas variance is much greater than that within areas. Grigg 
(1965, 1967) gives a good account of classification and regionalization idi 
in space. Considerable work in the 1960s and the early 1970s (see Hodgar 
1979) was devoted to the definition of optimal zoning systems: the саа 
procedures could be employed to get the best possible zonal representation 0 
very detailed land use data. In one sense, though, such considerations are HON 
largely irrelevant — computer facilities exist such that extremely detailed data, 
if available, can be held as such and aggregated individually as any user 
requires. Where such mechanical aids are available, data should never be 
immutably transformed to a соагзег form than that in which they were 
collected. и 
Like all classifications, this dimensional consideration of the spatial units 
used for recording land use data is imperfect. One hybrid form must be 
mentioned -the point sample whose value is not ‘instantaneous’ but 15 
averaged over a certain area. Thus points on a regular grid, each point a 
identified as what is found for, say, 40 m around it, area special but importan 
combination of point and zone recording: such an approach is not limited tO 
Temote-sensed data. Floyd (1978) describes its use in Puerto Rico, an 


Duffield and Coppock (1975) have long used it for many different data types In 
Scotland. 


What we have considered 
which we may use to record o 


А à ers. 
ity-based) entity for some purposes and not for oth 


the rural landscape 
degree of "naturaln 
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Contrasted with this are the artificial areal units, often defined as being 
constant in size and shape and employed for ease of survey or because of the 
survey technology, as in remote sensing. It can validly be argued, however, 
that such regular spatial series are more than just a convenience of 
survey — they are to geography what collecting information by years (rather 
than say, by king's reigns) are to history (Evans 1979). In other words, they 
give a simple means of point sampling the area on an exhaustive and 
consistent basis and certainly facilitate comparison through time - the 
contents of each cell at time p is simply compared with the contents at time q; 
none of the extremely nasty problems of comparing areas of different shapes 
and sizes occur. If we must use natural units, the extent of such difficulties of 
comparison suggests that it may be sensible to use pre-existing ‘natural’ or 
‘semi-natural’ areas as land use zones: a particular concern in Britain, for 
instance, is the linking together of land use and population census data 
(Dickinson and Shaw 1978; DoE 1978). Since the basic census data collection 
units (the Enumeration Districts or EDs) are chosen on a multiplicity of 
criteria but are only changed where necessary before each decennial census, 
any data comparisons are greatly facilitated by mapping land use with EDs or, 


if there is too much variation within these, in smaller units whose boundaries 


are coincident with those of the ED, as shown in fig. 3.4. The additional 


provision of Census data for 1971 by artificial units (1 km grid squares) 
simplified certain land use and population matching operations (see chap- 
ter 5). The disadvantages of artificial units are, however, immense: except 
fortuitously, one unit does not describe either a formal or an activity unit. It 
may sometimes, with suitable human experience, be possible to amalgamate 
Such artificial units into formal units but almost never is it possible to create 
activity units of any reliability in such a fashion. In passing, we should note 
that, just occasionally, what appear to be artificial areal units to the observer 
may turn out to be closely related to some natural ones. An example of this is 
the selection of 40 acre rectangular areas for the 'atomic spatial units' in the 
Minnesota Land Management Information System (Hsu et al. 1975) because 
these parcels are the smallest consistent unit in the US land survey system and 
most blocks of land, whether in public or private ownership, have as their 
edges the boundaries of these 40 acre parcels - to the extent that they are 
reflected in the field boundaries, in forested areas and within cities as major 
streets. The landscape of Minnesota is thus partitioned into what elsewhere 
Would be widely regarded as artificial units. ) ЗОРИИ 
The penultimate aspects of spatial units to which we should refer are also 
discussed in some detail by Harvey (1969, pp. 351-4). This concerns the 
Singularity or collectiveness of the areal units. A land use ss xdg tate one 
manufacturing enterprise exists is an example ofa singular zone, a farm in one 
land use ss zone is another. Alternatively, a set of semi-detached houses might 
form one land cover zone and a set of farms or fields another. Occasionally, 
though, the same unit (such as a farm) may be thought of as either singular or 
collective. Even if it is singular in nature when collected, subsequent use may 
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of comparing activity-based natural unit land use schemes with formally- 
based ones. The situation is liable to be even worse when artificial units are 
utilized. 

In addition to the need to compare like with like, the use of collective data 
units in sophisticated analyses can lead to what has been termed the ecological 
fallacy (Johnston 1976). Consider an areal unit which, in England at least, will 
always be a collective one - the county — and suppose we wish to measure the 
relationship between the percentage of land devoted to urban areas and the 
density of population over all the counties in the country. Even if a high 
Positive or, more likely, negative correlation were found to exist, this does not 
necessarily imply any causal connection between these two variables; many 
other factors could be conspiring to suggest such an association. 

The final important aspect in relation to spatial units returns us to the 
Concern expressed on p. 18 and anticipates in part that of succeeding 
Pages: how, in practice, do we decide where to stop sub-dividing space and 
creating more and more detailed land use parcels? As we shall show, there are 
Practical limitations to what can be achieved given any data collection — ог, 
more evocatively, data capture technology. But there is more to it than 
that — at least where we are dealing with singular functional units, such as steel 
Works, which are surveyed by human means. Even where we are dealing with 
land cover, as compared with land use ss, difficulties often exist. To distinguish 
land from water would seem, at first sight, of trivial difficulty – but what of 
Seasonally wet areas, tidal flats or marshes with various kinds of plant cover? 
Dickinson and Shaw (1977, 1978) have discussed the 'sub-divisions of space 
Problems in some detail in relation to the British urban situation. They point 
Out that a factory complex may be treated en bloc as a ‘curtilage’ used for 
manufacturing, where that term denotes ‘a cohesive area of land to which 
Some or all users normally have access by virtue of their participation in its 
use’. We may note, in passing, that this democratic definition is scarcely clear- 
cut; it is one which attempts to disguise the different views and hence sub- 
division of land use taken for different purposes. Alternatively, they suggest, 
the manufacturing complex can be broken up into Its constituent ‘activity 
Spaces’ such as manufacturing, offices, storage and transport. Fig. 3.5 
illustrates how the latter principle was applied within the National о реку 
Pilot Study (see also pp. 42-8). Some of these activity spaces nee i m 
Spatially contiguous: playing fields used primarily z one PER) E SA 
and hence basically educational in function, may De separ 
School(s), 4 у 
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the parcels of land shown on Ordnance Survey plans and large scale maps (and 
thus are often arbitrary rather than natural units). Both the GISP report and 
the National Land Use Classification report (HMSO 1975) stress the need to 
define such units by natural or by man-made physical boundaries, such as 
fences. Both stress the advantages of compiling data on as small an areal basis 
as possible, thereby permitting aggregation whatever larger units are 
required. 

Dickinson and Shaw are fierce critics of the BSUs, arguing that the 
boundaries of curtilages are usually unambiguous and main users are easily 
agreed; in contrast, detailed activity spaces may be differently defined by 
different analysts and, in any case, necessitate much more surveying effort. 
They are undoubtedly correct in saying that gross confusion of statistics will 
Occur if some surveys are based upon curtilages and some upon detailed 
activity spaces: in summarizing their comments on the shortcomings of 
British land use statistics, they make the statement heading this chapter. They 


mplying that the use of the curtilage principle will 


are, however, misleading in i 1 curti у 
solve all land use ss definition problems. Consider the situation where a major 


chemical plant is separated from another by an intervening road but supplies 
the latter with 50% of its output for further processing, the other half being 
sold elsewhere. What then is the curtilage? In addition, as demonstrated 
above with the educational example, functional organization may well not be 
contiguous in space – the larger the organization, the less likely is this to be the 
case. In the Dickinson and Shaw view, contiguity is vital and inter-area 
relationships are expendable, if only because of the difficulty of obtaining such 


information. 

The moral is clear: the 
Meet all purposes and which are 
not have serious implications an 
Situations the implications are serious: 
seems to have been done by way of mu 
different bases. It is patently pane howi 
(1978 В andardization makes sens о 
те spatial units used in the survey, comparison with 
Other surveys is liable to be misleading and possibly absurd. uu pe term 
at least, the only sub-national land use figures likely to be of real value are 
those compiled on the basis of one survey by one person or group. 


re is no magical set of ‘natural’ areal units which will 
easy to survey. In practice this may or may 
d, by and large, we do not know in what 
comparatively little empirical work 
Itiple surveys of the same areas on 
ever, that the Dickinson and Shaw 
e: without attempts to do this and 


The measurement scale р ; : 
Land use is looked upon as a nominal-scale variable. By eei 
Variable’ we mean one in which the possible states а s no ао 
regular measurement scale: they are different in kind. " | Ёз уон, 
residential area is to a manufacturing one as wipes PU HUN deinen 
is now comparatively unusual since geographers se sid data during the last 
turned to the collection over space of quantitatively xs statistical analysis of 
twenty years (Unwin 1979). Little can be done in any 
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such data apart from counting the frequency of each class, unless the 
observations are grouped into larger units in which a number of geographical 
individuals exist, e.g. larger ‘semi-natural’ areas can be compared on the basis 
of their component land uses (see chapter 5). The other available measure- 


ment scales — ordinal, interval and ratio — provide increasing possibilities for 
Sophisticated analysis. 


Yet we may reasonably ask whether land use is really a nominal-scale 
variable. Certainly, fairly simple transformations applied to the data can 


7 es and producing a map 
which shows the extent of residential development at different periods is one 
obvious relationships exist 
of industry and Victorian 
otic or ecological view of 
Ways appropriate. 

gard land use (particularly 
a nominal-scale variable, W€ 


ming the data onto a higher 
nate enough to find that the 
h a scale. 

Resolution of the data 


SPATIAL RESOLUTION 
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which the smallest zones shown are, say 50 ha in extent, could be produced 
from the more detailed data if required. Such generalization is well, if largely 
intuitively, understood by map-makers (Rhind 1973b). 

Any feature which is smaller than the basic spatial resolution of the survey 
does not exist so far as that survey is concerned. In fieldwork-based surveys, 
the human being frequently adjusts the lower limits of his resolution in 
response to what seem to be important in terms of function: even if the basic 
resolution of survey is 1 ha, the surveyor findinga missile silo may be tempted 
to include it! Indeed, in survey in urban areas, the basic resolution may be not 
specified in terms of a fixed spatial size — it may be specified as functional units 
Such as heriditaments, or as detached blocks of property, both of which will 
vary considerably in physical size. In machine-based sensing systems this 
flexibility is rarely possible and a constant spatial resolution is provided. 
Ideally, the technology must here be chosen to detect the smallest object likely 
to be of interest; in practical terms, what happens at present is that the 
resolution of available imagery from civilian satellites is such that some 
feature may be detected while others, however desirable, may not. 

Clearly, then, different types of data capture methods will provide data of 
different spatial resolution and thus data suitable for different tasks. It is 
useful, therefore, to be able to categorize such information from different 
Surveys. Table 3.1 is such a categorization and is based upon that used by 
the United States Geological Survey (Anderson et al. 1976) but modified in 
One important respect: it contains an extra level (V) to cope with the more 
detailed surveys recently carried out in Britain. It also incorporates other 
ground surveys. To give some idea of the publishable resolution from such 
data, a list of the corresponding map output scales is attached, even though it 
is technically feasible to make both larger and smaller scale output from the 
same input data: maps ranging in scale from 1/24,000 to 1/250,000 have, for 


example, been produced from level II data. 


and their sources (after Anderson et al. 1976). Note: 


Table 3.1 Data resolution 
pter 4. 


certain terms in this table are defined in cha 


Map output scale 


Classification Data source 
level 
А Landsat or similar (see рр. 80-8) 1/250,000 to 1/1 million 
П High altitude (12,500 m +) 1/80,000 and smaller 

hotography: reconnaissance survey 
ш bin altitude (3— 12,500 m) 1/20,000 to 1/800,000 

hotography; field survey 
У i ko (below 3,000 m) 1/2,500 to 1/20,000 

а е 
photography: ground survey Vins -— 


М Individual building ог sub-building 


32 Land Use 
TEMPORAL RESOLUTION 


There is little point in carrying out detailed local planning with data Mn s 
twenty years out of date. Similarly any land use survey а ж 
approximately synchronous, i.e. carried ош at the same time, is oe era 
highly misleading. Thus up-to-dateness and temporal consistency A n 
important elements in the usefulness of such data. As in the previous a . 
we may with benefit categorize the data on such criteria (see table 3.2). | 

Certain observations may be made in regard to table 3.2. Level А data. 
by their very nature, are both up-to-date and synchronous since they ате the 
current picture. Level D data are largely historical and minor variations т 
synchronicity are usually of little consequence: they may still be a useful us 
relatively accurate description of the land use picture in some rural areas, 
although it is well known that substantial Changes occurred in these areas in 
Britain during and after the 1914—18 and 1939-45 World Wars. Some 
interaction occurs between spatial and temporal resolution: for many house- 
keeping purposes, for example, it is essential to have both level IV or V data 
and that residing in level A or, at worst, level B. ^ 

For convenience, we may describe data sets in future by amalgamating the 
two classifications. Thus the numerous land use maps produced in [ади 
ing Development Plans for many British towns following the Town ап 
Country Planning Act of 1947 would now be level IID. Satellite imagery Iron 
the. Landsat satellite (see chapter 4) would be IA and the land use data 
enshrined within the topography on Ordnance Survey large scale plans 
obtained via the SUSI (Supply of Unpublished Survey Information; OS 1976) 
Systems would be VA or VB in level. 

In all data pertaining to phenomena which 
rapidly than they are sampled, i.e. most ] 
levels C and D) the problems of 


are subject to change more 
and use data of levels B to D (certainly 
aliasing are likely to be severe. We can 
spurious results by considering fig. 3.6; on pe 


Table 3.2. 


Classification Temporal characteristics of the data 
level 


Up-dated when ch 


A ange occurs or within a few days 


SS rveys 
B Collected within last two years or up to two years between ыз and 
C Collected between two and fifteen years ago or between tw 
fifteen years between surveys 
D 


Collected more th 


an fifteen years ago 
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| 

| | ^ Reay 

| \/ treng Figure 3.6 Aliasing: spu- 
| | | rious trends can be obtained 
| | | by taking samples of land 
| | use at different time intervals 
and in different years. 


Percentage of land use of Type А === 


Time == 


recording the change in the previous year would give a quite different trend 
from a set of similar surveys starting in 1950. Thus ‘one-off surveys give us 
‘one-off results; even where combined into a time series, the results may be 


extremely misleading. 


The classification of land use 
d to arrange our detailed observations into groups, 


That many land use classifications exist 
we consider the succinct summary by 


For most purposes, we nee 
using some classification process. 
should not surprise us, especially when 
Anderson et al. (1976, p. 4): 


There is no one ideal classification 
is unlikely that one could ever 


perspectives in the classification process, and the ) Da 
subjective, even when an objective numerical approach is used. There 15, 


in fact, no logical reason to expect that one detailed inventory should be 
adequate for more than a short time, since land use M land са 
patterns change in keeping with demands for natural resources. Es 

classification is made to suit the needs of the user, and few users will be 
satisfied with an inventory that does not meet most of their needs. (our 


emphasis) 


of land use (ss) and land cover, and it 
be developed. There are different 
process itself tends to be 


ns, however: how do we compare surveys if 
т ies to describe their data ? If we 


The fundamental question remai 
land, separate in space and time 


they use different terms and different categor 
feo do this, then each survey becomes ап 15 
Tom all other surveys. 


In practi h land use surve ot to classification in a statistical 
Ice, muc 


y leads n 
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sense but to a discriminant analysis — rather than grouping the Rope 
individuals (BSUs, heriditaments, picture elements, etc.) on the pe 
similarity to provide groups of like individuals for which names ПА a 
sought, each individual is compared with an a priori scheme; the indivi is x 
are then slotted into pigeon holes (residential, ‘manufacturing Я ete.) one at à 
time. This distinction, however, says more about the differences in ш. 
nology between laymen апа statisticians than anything of ae 
importance. We shall proceed on two fronts: first by considering the function 
which a ‘classification’ should meet, and secondly, by comparing some 
existing and widely used schemes. 


DESIDERATA OF A CLASSIFICATION SYSTEM 
These are as follows: AMENS | 
(i) the classes must be mutually exclusive, i.e. any geographical individua 
can only fall into one class; у 

(ii) ithas to meet the detailed needs of the primary user, who may have paid 
for the survey; А 

(iii) it has to meet as many of the needs of secondary users of the data as is 
possible, concomitant with (ii); 

(iv) it has to be easily understood and applied ; Р 

(v) it has to produce repeatable results with use by different surveyors using 
the same survey technology. Both this and (iv) imply the need for the 
classification to be explicit, i.e. well-documented: 

(vi) it has to be exhaustive in that all ‘geographical individuals’ under 
consideration must be classifiable — even if only in an ‘other uses 
dustbin ; f 

(vii) it has to be hierarchical, to Cope with surveys at differing levels О 
resolution in differing areas; 

(viii) it has to be structured in such a fashion that, if different survey 
technologies are ever used, the results from both can be compared (this 
overlaps with (v), but is not identical to it); E t 

(ix) it has to be sufficiently stable for surveys carried out at differen 
moments in time to be compared; 

(x) it has to be sufficiently flexible for new interests and tasks to be met from 
a modified, rather than a completely new, classification ; 5 

(xi) it must incorporate some recognition of seasonal or other cyclic change 
so that aliasing is not embalmed in the results ; џ us 

(xii) wherever possible, it must be based upon quantitative criteria (th 
contributing to (v) ). ad 

Clearly this is a tall, even impossible, order. Item (vi), for example, may m се 

to a need to deal with both rural and urban areas in great detail. G it 
РР. 49-50). The longer a classification remains unchanged (ix), the pen 
is to monitor changes through time yet the less likely it is to be suitable 

contemporary purposes (x). 


f 
i : SA 2 А ber 9 
Ап Interesting characteristic of classifications concerns the num 
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classes used. It is often found that, with small or very large numbers of 
different classes of land use, little difficulty is found in allocating geographical 
individuals to classes, though much information is obviously lost in the first 
circumstance. With medium numbers of classes, particularly in urban surveys, 
the difficulty is at a maximum: yet it is in precisely this level of classification 
accuracy or representativeness (say 50 to 100 classes) that many surveys such 
as the Second Land Utilisation Survey and that of the Greater London Council 
have worked. 

In other words, any classification is a compromise between conflicting 
anticipated needs. This is amply borne out by our detailed examples. 


SOME CASE STUDIES OF CLASSIFICATIONS 


The World Land Use Survey (WLUS) and the Second Land Utilisation Survey 
(SLUS) 

Both of these surveys and the classifications they have used stem largely from 
the work of Sir L. Dudley Stamp and others such as E. C. Willatts in the early 
1930s (Stamp 1931; Stamp and Willatts 1934). The World Land Use Survey 
was a Commission of the International Geographical Union with Stamp as its 
first chairman, succeeded by Hans Boesch; the second was directly en- 


couraged by Stamp as a second look at the same area – Britain – as was 
covered in his first survey in the early 1930s. The World Land Use Survey 


classification, adopted in 1949 and orientated towards agricultural interests, 
was always intended to be further sub-divided in local circumstances; it is set 
out in table 3.3. Drawn from Kostrowicki (1970, p. 82), this is compared with 


Table 3.3 A comparison between first order categories in the World Land Use Survey 


and Second Land Utilisation Survey classifications. 


WLUS 


SLUS 


1 Settlement (residential and 
commercial) 
Industry 


Settlements and associated non- 
agricultural lands 


2 Horticulture 2 
3 Tree and other perennial crops 3 Transport ? 
4 Cropland 4 Derelict lan 
5 Improved permanent pasture 5 Open deg 
6 Unimproved grazing land 6 pev a 
7 Woodlands 7 Arable E 
8 Swamps and marshes 8 Market gardening 
2u ой 9 Orchards 
E pop 10 Woodland 
11 Heath and rough land 
12 Water and marsh 
13 Unvegetated land 


i i urce documents. 
Note: the numbering sequences are those given in the so 
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the most general level of the Second Land Utilisation Survey classification 
(Coleman 1961; Coleman and Maggs 1962). It is worth noting that in 
examples of Stamp's preliminary classification for the WLUS, the whole of 
London was painted red and thus considered as ‘wasteland’, given the 
agricultural bias of the scheme! i 

Ignoring, for the time being, the sub-divisions in both classifications, 
leading to 16 divisions in the WLUS and 64 published divisions in the SLUS, 
we can ‘map’ one classification into the other roughly as follows: 


WLUS 


2 3 4 5 6 7 8 9 
A NI 11 A 
1 i IN 7 pU e s 4^ 3 


SLUS 


Although this is a very crude simplification of a correspondence which would 


always be carried out at the greatest level of detail possible, it illustrates à 


general problem. To Convert the results from one classification, A, into the 


terms of another, B, may not only require the fusion of classes (thereby 


€ and the utility of the classification and of the data (and 
hence of any subsequent analysis) will suffer accordingly. It goes without 
Saying that all matching of differently classified data is dependent on a clear 
and correct understanding of the Scope of each class in each classification- 

The above example is Partly hypothetical, not because the classifications аге 


imaginary (they are not) but because they grew apart from a common stock © 
suit different Purposes. The WLUS 
designed (Kostrowicki 1970) to suit 


division of the WLUS would not necessarily make the 
mpatible and aggregation of the SLUS classes to produce a 
ly objective procedure. Ў 
Ons of the first and second SLUS classes are of particula 
as they correspond to classifications used by planners ae 
ith a direct interest in settlement and industry. The 5" 


map to fit with t 

The sub-divisi 
interest in so far 
administrators у 
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Table 3.4 
| Settlement (residential and Continuous, mixed commercial and 
commercial) residential 
Houses with gardens 
Newly built areas 
Public buildings 
Caravan sites 
2 Industry (based upon the Treatment of non-metalliferous 
industrial classifications in mining products other than coal 
the 1951 Census; this is (glass, ceramics, cements, etc.) 


Chemical and allied trades 


therefore incompatible in 
Metal manufacture 


certain respects with the later 


Standard Industrial Classifi- Engineering, shipbuilding and 
cation and hence with the electrical goods 
NLUC (HMSO 1975, p. 10)) Vehicles 
Metal goods, not otherwise 
specified 
Precision instruments, jewellery 
Textiles 
Leather, leather goods and fur 
Clothing 


Food, drink and tobacco 
Wood and cork manufacture 
Paper and printing 

Other manufacturing industries 


divisions in the published maps were as in table 3.4. It will be readily 
appreciated that these categories need significant modification for many 
Contemporary uses: electronics and the computer industry, for example, 
would be submerged with shipbuilding. The sub-divisions of industry, 
however, are largely on a functional or activity basis; those of settlement area 
hotch-potch and also contravene the first tenet of a good classification as set 
Out on p. 34: i.e. they are not mutually exclusive. Overall, it is clear that 
much of the classification is orientated towards rural areas — only about 22 of 
the 64 published categories are primarily urban. Finally, it is clear from 
Coleman and Maggs (1962, p. 3) that at least part of the restriction on the 
numbers of categories is due to the survey procedures utilized – surveying, 
Often by school children, was carried out largely on 1/10,560 scale maps – and 
the scale of maps (1/25,000) used to publish the results. These comments on 
Classification should not be taken to detract from what has been a truly 
Staggering achievement – aS will be made clear in later sections. 

(USGS) and the Department of the 
ifications 

r the collection of data from 


The United States Geological Survey 
Environment (DoE) Developed Areas class 


Both of these classifications have been designed fo 


38 Land Use 


remote-sensed imagery, in particular that of spatial resolution levels 1 to Ш 
(see p. 31). Anderson (1978) has defined criteria, in addition to those earlier 
specified, which classifications for remote-sensed data should meet. In brief, 
the important additions are: 
() the minimum level of interpretation accuracy in the identification of 
land use (ss) and land cover categories should be at least 85%; 
(ii) the accuracy of interpretation for the different categories should be 
about equal; 
(iii) repeatable results should be obtainable from one interpreter to another 
and from one time of sensing to another; 
(iv) the classification System should be such as to permit vegetation and 
other types of land cover to be used as surrogates for activity; 
(v) it should also be suitable for use with remote sensor data obtained at 


веју for internal purposes 
onsistent land use figures. 
d use groups were defined 
otography, rather than in 


in order to produce a speedy, country-wide set of c 
Smith et al. (1977, р. 158) state that ‘the broad lan 
in terms of information obtainable from the ph 
terms of any ideal classification suitable for pla 
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Areas, as compared with that outside and to examine how this varied 
throughout England and Wales. In so far as this was possible, the classifi- 
cation had to be 'mappable' (relatable) to the National Land Use 
Classification (see below). The definition of Developed Areas is given in DoE 
(1978) as‘ . . . all areas of continuous development, development being taken 
to include all areas covered by bricks and mortar or structures of other 
materials. This includes transportation features as well as buildings. Also 
included are land uses associated with these features and open spaces as 
existed primarily for “urban” uses.’ Table 3.5 compares the two classifications 
and includes the first level of the US Standard Land Use Code for good 
measure. 

The US Standard Land Use Code is highly orientated towards human 
activities — the first seven of the nine major categories occur on less than 5% of 
the US land area. As was intended by its designers, the scheme put forward by 
Anderson et al. (1976) is a national one, designed to cover, with considerable 
equity, all of the features in or on the landscape of the USA. Even so, it is 
possible roughly to ‘map’ the first six major categories of the Standard Code 
into the sub-divisions of the first category in the USGS classification though 
(as is predictable) with much aggregation of classes. The DoE classification is 
much more conservatively described – the use of the adjective ‘predom- 
inantly’ to describe categories A to C indicates some considerable sub- 
jectivity in the allocation-to-classes procedure. It is, however, substantially an 
activity-based classification and, particularly for the educational category, 
required supplementary information from medium scale topographic maps 
to permit the categorization of the areas defined on the air photographs. Like 
all classifications, it constrains the scope of future developments: any more 
Sophisticated future system for monitoring land use changes will, to produce 
results comparable with the existing study, have to be based upon a like, even 
if expanded, classification. As Cline (1963) perceptively noted, ʻA classifi- 
cati judi ture’. 

pem den ven DoE classifications, it is clear that tliey treat 
indeterminancy in different ways. Classes 16, 17 and 24 of the former аге) їп 
effect, dustbin categories for those geographical individuals whose мше 
cannot be recognized or which are irrelevant to the purposes of any 
anticipated task. No such ‘dustbins’ exist in the DoE classification — the 
classification is exhaustive in that all developed areas are either residential, 
industrial, educational, for transport uses or are open ien The genos 
omision of urban open qus f PESE aor a 
cemetaries i scheme) - from : 
Ми Ld dna such areas are lumped € with ciem 
12, 14, 16 or 17. It may be that this Locri in и е 
Я 1 wit a > 

а ie. pee ed otal concern with levels II and III. Some 
шь к ышка. have been made in the DoE scheme: local government 

p Я d in class В although law courts and 
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recreation centres run by local authorities are in class C. The breadth of the 
classes is very considerable; C includes: 


Schools, universities, colleges and research establishments; places of 
worship, social meeting places, law courts, prisons, borstals and fire 
stations; hospitals, clinics, medical auxiliary service centres such as 
ambulance stations, convalescent homes and non-medical care homes; 
indoor centres of recreation and leisure, such as sports halls, libraries, 
museums and galleries, together with amusement and show places, 
including film and TV studies. 

Grounds in which these buildings stood are included. . . . However, 


playing fields associated with schools, etc. are included under ‘urban’ 
open space. (DoE 1978, p. 2) 


In essence, then, both classifications are broad-brush and essentially 
for regional planning ends. The 


to work with activity, rather than 
at the American scheme, with minor 


The National Land Use 


Classification (NLUC " j etteer 
Pilot Study ( NGPS) ) and the National Gaz 
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two study teams were set up by the responsible Ministry to study the general 
information needs for planning (the GISP report, HMSO 1972) and ‘to 
develop a land use classification which would serve the various purposes of 
planning throughout the country and would also have regard to the needs of 
other users of land use data’ (HMSO 1975). This ambitious aim — to provide 
a vehicle of utility for all planners in local and central government, plus other 
interested parties — was begun in 1969. The team was drawn from local and 
central government and from the Local Authorities Management Services 
and Computer Committee. It published a final scheme, after several drafts, six 
years later (HMSO 1975). From the point of view of its intentions, the effort 
devoted to it, the detail it encompasses and the adoption of it by a number of 
local authorities plus other data collectors (see chapters 4 and 5), itis therefore 
of prime importance – whatever Dickinson and Shaw (1978) might feel. In 
addition, the DoE Circular 71/74 to all local authorities (DoE 1974a) requests 
annual returns on land use change classified into the fifteen major orders of the 
NLUC - so that it now has some legislative substance. Finally, the decision to 
try to relate the NLUC to the headings of the Standard Industrial 
Classification (which is already widely used in the collation and publication of 
information concerning manufacturing) meant that some limited connection 
was forged between economic and land use information (CSO 1968). 

The National Gazetteer Pilot Study was also an initiative of central 
government: it was set up by the Department of the Environment in 
conjunction with what later became the Metropolitan County of Tyne and 
plement and test procedures for providing a 
gazetteer of Britain. The gazetteer was to contain a record for each and every 
BSU and in this record was to be included a postal address, a National Grid 


Co-ordinate reference, a unique property code and a land use code. The 
gazetteer was to give a complete land use description of an area and one which 
t to note that the land use code, while 


Was up-dated monthly. It is importan Ы 
Critical for many of the uses of the gazetteer, was not its main unction — to 


Provide a form of common referencing for data obtained from different 
Sources, so that these could be inter-related. This function will be elaborated in 
Chapter 5 but it is clear that the data on land use in the gazetteer are of 


level VA (see p. 31). | 
i: x и t by the same department as fostered the NLUC, it 
Would have been logical had NLUC been utilized for the gazetteer. 
Unfortunately (NGPS 1974), substantial changes to draft forms of the 
NLUC- it not originally hierarchical — ensured that it was not in final 
eh As a consequence, the Study team 


k. 
Tomi before the NGES baa WE tle upon Tyne County 


i i Newcas 
adopt lassification of the old 
HK ысу the NGPS has been taken over by the County of Tyne 


and Wear and now functions as the Joint Information System of that County 


(Spicer e; al. 1979) р | M 
| i i i bly based on activity 

i i ] system which is ostensibly ba t 
eris um e 3) : we shall soon see that it is, in fact, a hybrid 


Wear. Its aims were to devise, im 
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classification encompassing both activity and form. The four-level о 
of the NLUC is as in fig. 3.7. The code МАФІВС denotes an а 
plant. Although there are just over 600 lowest level classes in iiw sees 
index in HMSO (1975) lists over 2,500 items — most of these are ot her cor ae 
land use terms which have been subsumed in this classification oF cs 
synonyms for the NLUC descriptions of land use. The aio ride тене 
Agriculture and fisheries; Community and health services; де | d 
Education; Manufacturing; Mineral extraction; Offices; Recreation an 
leisure; Residences; Retail distribution and servicing; Storage; Transport 
tracks and places; Utility services; Wholesale distribution: and Unused land, 
water and buildings. ue { 
At the most detailed level — the Class — some surprising omissions occur. 
For example, while there is a category for 'photographic service shop + € 
no specific category for 'chemists'. Some of the categories can be interpreted т 
being non-mutually exclusive — the presence of both ‘fried fish’ and ‘hot foo 
shops are a source of some confusion in survey, especially in so far as they 
relate to traditional eating habits in the North of England! Most of these 
problems relate to the finest level detail, however, and can be cured by adding 
a few extra codes at this level. Some ‘dustbin’ categories, e.g. ‘other non-food 
retail distribution’ establishments, exist. More serious is the mixture of 
activity and formally-based classes; the Group ‘Self-contained residences 


(RS@2) exemplifies this. The list of dwellings (RSQ2A) distinguished is as 
follows: 


RSQ2A 
Building converted to more than 


Bungalow 
Detached house 
Maisonette 


Non-residential plus single dwelling 
Purpose-built block of flats 
Semi-detached house 

Terraced house 

Other dwelling 


one dwelling 


-TAnMIAW>S 


In addition to this duality of definition, category RSQ2AF illustrates the 
complexities introduced by the need to 


ch either reflect an activity basis or a form? 
one. 
The NGPS classification is 


although – confusingly 
class. Theauthors (NG 


broadly similar in that it is 
- the levels are termed Order, 
PS 1974, p. 12) state categorica 


a four-level hierarchy: 
Group, Class and Su a 
lly that land use is take 
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Number of Name Example 
classes 

Tones T Tee Е T T T ЕР ТТ, 
15 AG CM DF ED LE MA MI OF RS RT ST TR UT WH UL Order MA 
78 о! 10 Group МАО! 
150 А B Sub-group MAOIB 


600+ АВСОЕ Class МАОІВС 


Figure 3.7 The hierarchical organization of the National Land Use Classification. 


as an activity and that such differentiation as between terraced and detached 
houses is irrelevant to their purposes. However, such determination is 
tempered by circumstance: their classification does distinguish between 
‘houses’ and ‘flats’ since changes between these are considered as development 
under the Town and Country Planning Act of 1971 (s. 22(3) (a)). Thus the 
Purpose of the gazetteer and its method of up-dating through statutory 
monitoring of development by the local authority is reflected in the 
classification: since it costs no more to accumulate that type of 
distinction – the data are provided by the development control system (see 
chapter 4) – the classification may as well recognize it. 

For a variety of reasons, not least the need to make annual returns on land 
use change to central government, it is important to be able to cross-relate the 
NGPS classification to that of NLUC. In principle, some matching is simple, 
especially the aggregation of the NGPS sub-classes to the 15 NLUC Orders 
needed for statutory purposes. Table 3.6 illustrates more detailed matching 
and indicates how the structural content of the two classifications differs: 
Some of the detailed ‘storage’ categories in NGPS are spread over the Storage, 
Transport and Agriculture Orders of NLUC. This in itself is not of major 
importance - provided there are equivalent classes in each classification, their 
location in different parts of the hierarchy is not usually crucial. e 
Striking about this comparison is that only eight of the sixteen or so f 
Storage categories (counting TRỌ2CA to F as one) are qud to урне 
Sixteen of the NGPS. And of these sixteen, no less than ten are uds hed by 
‘dustbin’ (i.e. ‘Other’) categories. The implication 1s a 46 x | 
impossible to compare NGPS and NLUC at the same Lue detail; en 7 
Converting NGPS sub-classes to NLUC sub-groups 15 comparison possible. 


More general terms, when class splitting is needed hers, ор 
Classification A covers two or more of those in B, then the ne «i oes 
Onerous, We have already seen this when comparing the 8 


Classifications but can summarize the situation as below (p. 48). 
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48 Land Use 
Classification A(e.g. NGPS) Classification В(е.г. NLUC) | Operation 


Many (e.g. Sub-classes) Few (e.g. Orders) Usually 
easy 

Few (e.g. Orders) Many (e.g. Classes) Impossible 

Many (e.g. Sub-classes) Many (e.g. Classes) Difficult; 
some 
satisfactory 

Few (e.g. Orders) Few (e.g. Orders) Difficult ; 
likely to be 


misleading 


Theamount of necessary class splitting is related to the level in the hierarchy 
at which survey occurs, as compared with the level at which the final results of 
use of the two classifications are needed: if the matching process is always a 
'many-to-few' one, insignificant problems may be expected. On the other 
hand, with certain methods of acquiring land use data (chapter 4), obtaining 
detail is costly and likely to induce certain Sorts of errors. As a general 
conclusion, we should not expect to be able to compare surveys based on 
different classifications other than at a level of detail far inferior to that of 
either survey. In addition, the level of classification and spatial resolution at 
Which the Survey takes place may well condition what is found. 


Multiple uses of the same land 


: » Socio-economic or agricul- 
tural process. Necessarily, the definition and thus classification of multiple use 


is therefore rather subjective. Multiple use can occur simultaneously, as in the 
instance of agricultural land ог forest being used for recreational 
activities – such as hunting or camping, or the growth of vine and root crops 
on the same ground (as in parts of Northern Portugal). Alternatively, the uses 
may be sequential and cyclic – wherea Street, a transport thoroughfare during 
the week, becomes the Site of a market at the weekend: a reservoir, whose 
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primary function is flood control in one season and water supply in another, is 
a second example of sequential but multiple land use. 

Certain repetitive types of survey may not detect the latter type of multiple 
land use (see chapter 4) or may detect a biased picture. Consider the situation 
where markets are observed on simultaneous satellite imagery of the Middle 
East: the fact that these are periodic markets and travel to other settlements, 
with consequent land use implications, will not be detected. Of course, 
whether multiple uses are worth detecting will depend entirely upon the 
primary purpose of the survey. Since few surveys seem specifically to take 
account of multiple uses, it is generally the case that those interested in the 
topic have to carry out special-purpose surveys and to utilize classifications 
Which explicitly permit multiple uses to be recorded. This is comparatively 
straightforward in a good computerized system for storing land use records 


(see chapter 5). 


The urban-rural dichotomy 
As late as 1968, Best was able to contend that an excessive contribution had 


been paid to rural, rather than urban matters 


... the rural bias in geography has been so pronounced that the actual 
term ‘land use’ is frequently misinterpreted as referring primarily or 
wholly to agricultural land use, with the urban sector almost completely 
excluded. . . . The rural weighting is just as marked in land-use statistics. 
The supply of urban data has lagged far behind the information for rural 


areas, In particular, agricultural statistics have been collected since as 
long ago as 1866. . . - Urban statistics, in great contrast, were practically 
hensive form until analyses were made 


non-existent in any fairly compre 
of the development plans compiled under the 1947 Town and Country 


Planning Act. (Best 1968, p. 89) 


ntessential points stand out from our 
an-rural dichotomy. The first is that 
most authors are still primarily 
he other — even those concerned 


Quite apart from this situation, two qui 
discussions thus far in relation to the urb 
a dichotomy also exists in the literature: 


interested in one type of area rather than t 
With the extent of the transfer of land into urban uses seem to be driven 
ervation of agricultural land (see, for 


Primarily by a concern for the ргезегуа то. 

example, Rogers 1978). The second point is that land use ss seems more 
: 1 i ^n areas and land cover in rural ones, 

comm of interest in urban areas an у 

bs any Westernized landscapes. 


although both relate to man's activities in man | 
А ангина of all this is that the scales of interest to professional users 


Often differ — the person working on urban land use data e cns an m 
deal with much larger map scales than will his compatriot dealing ws rura 
data other than the archaeologist. This divergence of xe boe Peau 
recognized in the provision of topographic maps, со Ула — ien ү ee 
Plans at 1/1,250 or 1/2,500 scale are available from Ordnance Survey (as o 
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1980) for about 70% of the country (Harley 1975) while the basic scale 
coverage of the rest of the country is now 1/10,000. 

Even more important than this, however, are the effects of different 
concepts of what constitutes an urban area. As Smith et al. (1977) and several 
other Department of the Environment publications (DoE 1974b, 1975) have 
clearly indicated for England and Wales, what is defined as urban will differ 
depending on whether formal or functional characteristics are concerned. 
Such characteristics as continuity of built-over areas (DoE 1974b, 1978). 
population density and journey-to-work statistics (Goddard et al. 1976: Hall 
(ed.) 1973) have been used (de facto units) as well as administrative definitions 
(de jure units). The general outlines of the pre-1974 administrative units, 
which dated from the late 1880s, distinguished sharply between local 
authorities responsible for urban areas and those responsible for rural ones; 
however, the build-up in urban areas since their inception had largely vitiated 
their utility. The post-1974 administrative units are not consistently differen- 
tiated on urban and rural status, the exception being the metropolitan 
counties. This situation thus has implications for the availability and type of 
land use data, e.g. the Joint Information System (see pp. 43 and 117) is an 
urban system which is administratively defined in terms of its areal scope. In 
general, then, different land use surveys concerned exclusively with urban or 
with rural areas have taken inconsistent criteria for definitions of their study 
areas. As a consequence, the comparison of their results becomes ever more 
complex. 

Furthermore, a crude distinction of the country into urban and rural 
ignores the complex transitional areas which exist around many major 
urban complexes. Coleman (1976) has examined these ‘rurban-fringes’ and 
sub-divided the country on the basis of the Second Land Utilisation Survey 
data. Yet rural-urban transitions are dynamic: thus data pertaining solely, 
Say, to urban areas of the 1930s will not cover the same area of ground as an 
urban and rurban-based study today and this difference in the types of areas 
studied may be of real significance in analysis of change over time — even if the 
definition of what is urban remains unchanged. 


Data accuracy 


Most analyses of land use data and any policies stemming from them are 
predicated upon the belief that the data are correct or, at worst, are sufficiently 
correct for the conclusions drawn still to stand. In rare circumstances, the 
reality of data capture are recognized and a minimum acceptable accuracy 
built into the specifications for the survey. It is now well known that accuracy, 
like (and partly because of) resolution, has to be paid for. The cost of 
progressing from, say 95% to 98% accuracy is generally very much greater 
than that of going from 92% to 95%; in other words, the increases in cost rise 
sharply for any unit increase in accuracy above quite mediocre levels. It is 
worth noting that accuracy can only be truly determined if you already know 
the answer: in practice, partial re-survey is usually carried out to check 
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accuracy but this, while helpful, checks only consistency. Office checks which 
can be made upon the data, such as in the Durham Land Use Survey, check 
only the feasibility that the data are correct (see p. 92). 

Clearly there are several considerations in regard to accuracy, and 
"timeliness' is one of them. Certain types of land use, once established, are 
much more stable than others — suburban housing areas are likely to remain 
suburban housing areas long after the functions of some inner city shops have 
changed several times. In addition, some land uses are much easier to survey 
than others. Because of these two considerations, it is possible to suggest that, 
in general terms, the accuracy of some land use identifications will be much 
higher than others unless special arrangements have been made – such as the 
organization of a gazetteer. 

However, the concept of accuracy is much more complex still (Hay 1978; 
Hord and Brooner 1976; Turk 1979; van Genderen and Lock 1977). Let us 
consider only the accuracy of classification of geographical individuals: it is 
often suggested, for example (following Anderson 1978), that at least 857; 
accuracy of identification is required if land use results from remote sensing 
are to be at all useful. By specifying a percentage accuracy of x, it is intimated 
that x out of every 100 geographical individuals have been correctly identified 
and allocated to the appropriate classification ‘pigeon-hole’. Three weak- 
nesses of such a crude measure of accuracy - quite apart from how we know 
what is appropriate — are obvious. The first is that the chances of mis- 
classification increase the more classes are available: thus 757; accuracy in one 
land use study with 40 classes used may be much more impressive than 90% in 
another with five classes. The second weakness concerns the homogeneity of 
the classes: the first three categories in the DoE (1978) Developed Areas 
classification are preceded by the adjective "Predominantly". In such a 
circumstance only gross errors can be detected. The third obvious weakness is 
the crude counting of misclassification: some ‘errors’ are very much worse 
than others. To identify a building as a school when it is a university building 


is, for many purposes, manifestly more satisfactory than identifying it as a 
» 


manufacturing concern. ; 
From these examples and the numerous options that we have already 


discussed for defining areal units and other aspects of land use, it is clear that 
a accuracy are fraught with hazards for the unwary. In 


inti i not imply that there is no need for such statements. 
peri dci mE some карай of the likely errors has been made 
and vigorous checking has taken place, the data are worse than useless - the 
discovery of a single error will then render the rest of the data unreliable except 
at the most gross and superficial level. Such statements are cdam by van 
Genderen et al. (1978) and by Hay (1978) who attempt to provi shang 
methods of estimating the accuracy of interpretation of remote-sensed images. 
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Figure 4.1 Procedures for collecting spatial (especially land use) data (from Rhind 
1977). 


Sources 


methods and proceeding towards those which give the ability to collect 
Whatever data are required. Coppock and Gebbett (1978) should be consulted 
for specific British examples of the data sources mentioned below and on 


Pp. 57 and 69. 


Data from lists and texts | 
The most important characteristic of data extracted from texts bata ШШ 
extraction is usually 11б: ane ene нараа y - т 
of the source and, possibly, of the geographical area concerne А espi e this, 
Such lists provide the earliest land use records which exist in Britain and, 
indeed, in most other countries. Perhaps the most striking of these sources із 
the two-volume Domesday Book: Darby (1973, p. 38) has called it probably 
the most remarkable statistical document in the history of er sd . The 
information is arranged under the heading of each ofthe E m 
each county, details of the holdings of the principal land pu : ks aet cid 
сасћ village. Darby, in a number of different publications, ; и 
information available falls into two categories. The first "€ I т "Ts Send 
Occur in almost every village: plough lands, population anc so ита иза 
&roup consists of such items as mills, meadows, pasture, wa rese б 
common items such as fisheries, marsh, salt pans. vineyar э pix ое ча и 
The interpretational difficulties may be exemplified ys S =< € the 
Question of ‘How much wood?’ put by the Domesday ке їп tems 
More precise of the answers given (Darby 1973, p: E renis in ТА ОГ 
9f the land being able to support а specified number Я 
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imprecise statistics defining some of the lengths of sides of a field of unknown 
shape, or in terms of ‘acres’, Unhappily, we do not know what area was 
implied by this ‘acre’ nor what levels of consistency were adhered to 
throughout the country. Finally, the remarkable level of detail is present only 
for the country areas; the detail relating to towns is fragmentary and 
incomplete. All reference to London is, for example, missing. Despite this, 
considerable reconstruction of land use is Possible, as exemplified by fig. 4.2 
showing all occurrences of land which had gone out of productive use. 
Where necessary, it may also be possible to extract information on land use, 


Wholly waste 
Partly waste 
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particularly on activities, from the work of regional novelists. Such ‘soft data’ 
are usually only valuable as a fill-in between the ‘harder’ variety or where none 
of the latter exists, but such works as those of Thomas Hardy, D. H. 
Lawrence, J. B. Priestley, George Orwell and John Steinbeck often provide 
land use commentaries, however personalized. Pocock (1979), in discussing 
the novelist's feel for place, incidently illustrates the way in which novelists 
writing about Northern England have included land use information. 

Not all lists and text sources provide only historical material. The cadastral 
surveys in some parts of Europe define land ownership and, to some extent, 
land use boundaries both now and, in some cases, at times in the past. These 
boudaries are defined by sets of bounding co-ordinates stored, until recently, 
in manuscript form: in England and Wales, by contrast, the definition of 
ownership of land held by the Land Registry is based upon generalized 
boundaries, most of which follow physical features shown on the Ordnance 
Survey large scale plans (Dale 1977); but the explicit definition of the location 
of these boundaries is a verbal one. It has been variously estimated that 
between 70% and 90% of all property boundaries are physical features visible 
on OS maps. The situation in the United States is, according to McLaughlin 
and Clapp (1977), rather different: ‘In the settlement of North America the 
land was largely regarded as a free good and neither the quality of the 
cadastral arrangements nor their subsequent maintenance were deemed of 
significant public importance.’ Other textual sources of land use data include 
the valuation registers available for inspection by the public in each British 
Local Authority office: since some property is unrated, such lists are not 
comprehensive and, worse than this, no indication is available of how much is 
missing. All too frequently, such lists are still in manuscript form but the 
Progressive change toward holding the data on computers and the proposed 
changes to the methods of rating ensure that this could be an important 
secondary source of land use information in Britain in the future (ECU 1 978). 

We should note that some important sources of land use information are 
widely used in tabular form, even though they have been derived from field 
mapping: as such they have incurred several stages of interpretation. 
Examples of this are the County Series of Reports derived from Stamp ar 
Utilisation Survey and the Department of Environment study of Deve ope 
Areas (DoE 1978). Both of these are discussed in the od 

Penultimately, other data lists have been used in Britain to provide answers 
t à d pressing land use problem, essentially connected with land use 
hs еа o with a detailed geographical description of contemporary 
fe ae 1978) has used returns from the Annual Agricultural 


Census of England and Wales, which includes statistics i ее: ias 
agricultural use, to suggest that the rate of absorption x d рана 
urban land use is not significant. Champion m HS ая Келде е 
information—population change data compiled from ee - Јата a 
Surrogate, or alternative, Ways of measuring land US | cen Bes first 
Statistics are available for long periods—agricultura stati 


56 Land Use 


collected in 1866 — such procedures are not without their difficulties. Best 
(Best 1978; Best and Coppock 1962) himself has pointed out that official 
estimates of urban land in 1937, which were based upon what was left after 
totalling other uses, now appear to have been 50% in error. Comparisons with 
the first Land Utilisation Survey of Great Britain showed that both massive 


under- and double-counting of land areas had occurred in some con- 
temporary Government statistics — 


ist and these vary in size 
from less than 40 to more than 100,000 ha. ; 
(1975) estimates of the 


‘errors’ cancel out over-all. Even if. 


ped г > equally reasonable but different 
estimates may be obtained by use of different surrogates. In passing, we might 


approach – to estimate population 


available by the | 
In practice — 
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time or over space. In short, there are comparatively few purposes for which 
the available data are ideal and the imprecisions resulting from their mis-use 
are extremely difficult to quantify. 


Data from maps 


Wecan think of maps as having several functions – to display spatial patterns 
and to act as a geographical index to tabulate figures are two examples. So far 
as land use is concerned, however, maps are extremely common data stores. 
Like data lists and information on land use culled from text books, data from 
maps are taken from a secondary source: some other survey has taken place, 
the results have been collected and translated into map form - subject to the 
training, skills and inclinations of the cartographer and the space and time 
available to him (see Robinson et al. 1978). Consequently, maps of land use 
(and particularly small scale ones) should be treated with some care as data 
Sources. As an example, it is difficult to draw and annotate any area smaller 
than about 2 mm across on a map: this indicates that, on maps of 1/50,000 
Scale, the minimum-sized area which can be depicted, irrespective of what has 
een found on the ground, is one hectare. fe Sia cce mde from 
: he longest geographically detailed historical "time series’ is availal е Р 
Pographic maps, in which land use information ^ both. activity- an 
9rmally.paceq — occurs incidently. In Britain, the comparatively ка s 
UM of up-dating of the topographic maps ensures that these y^ sie 
(19 а Crude land use ‘base-line’ and for rolling estimates of change. a nd 
um has, for example, utilized Ordnance Survey Mere E рош 
in sate Scale maps to determine the extent of urban areas y dde сн that 
Wigs On the basis of about 134,000 point samples, he nee и rect by no 
°St’s original figure for the area of urban land in 1950—51 is incor 


ess than до, У ‘sates Best's results, he 
асц, 41 14% (see chapter 6). Although Fordham castiga | lar the gross 
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; 9f Copenhagen in the period 1860 to 1960. The оу rce of land use 
reliance upon general purpose topographic maps 8E d at different 
ime ‘re their lack of synchroneity (different map sheets "сайат of land uses 
» their crude, and occasionally inconsistent dum pecunie of the 
Perso.. Pact that, since the map production Б usually ou icular area of interest 
in Ons needing land use data, maps covering the зна of cartographic 
спота Y out-of-date when required dro Er € maps to rore 

e ation has already been observed. CO егіакі 
(Rhin, OT Subsequent analysis, if necessary 
Comput 977) although much progress i5 bei n ug dd 
hapy, tized processing and analysis ara 
5. The over-riding advantage © 


a is discussed 
are extremely 


Ri 


AN 


Figure 4.3 The representation of urban land use on 
a 1/1,250 
b 1/10,000 and 
c 1/50,000 scale 
OS maps 
inexpensive data sources, normally provi 
position fixing and are conveniently samp 
statistics. 

Maps of land use are now available for most of the areas of both Great 
Britain and the United States of America. Sources of these maps and other 
land use information are tabulated in the appendix. The maps are, however, 
very different in their level of detail, up-to-dateness and in what they show. In 
Britain, a remarkable variety of evidence is available in map form. The Down 


Survey, for example, carried out in Ireland between 1654 and 1658 was 


recorded on maps at 1/7,920 scale. Initiated primarily by the need to define 
land parcels which were allocated by lottery to soldiers fighting for Cromwell, 
the survey recorded the existence of arable, pasture, meadow, timber or bog; 
the value of the land was largely inferred from its then use. The earliest maps 
which cover large parts of mainland Britain are those of the Tithe surveys, 
following the Tithe Commutation Act of 1836 (Kain 1977). Some three- 
quarters of the then rural landscape of England and Wales is depicted exactly 
in these field-by-field surveys and, in addition to the maps, the accompanying 
schedules of apportionment give the names of the owners and occupiers of 
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each field, its state of cultivation and area. For 

tithe files provide extra information on the na 
Recent work by Harley has elaborated on 

land use data. He has pointed out that: 


some areas, a series of parish 
ture of farming practices. 
a little-known source of historical 
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considerably because of lack of funds. Published maps at a scale of one 
inch to one mile are available for most of the counties in eastern 
Wisconsin. 


Although it was not the only one, the Land Utilisation Survey was, by any 
standards, a towering achievement. It is proper, however, to note two factors 
contributing to the feasibility of the project: the first of these is the pioneer 
British work on land use field mapping by Fairgrieve, Baker (1926) and Field 
(1930) and other members of the Geographical Association. The second was 
the availability of semi-skilled labour for the field survey, a consequence ofthe 
rapid expansion of geography as an academic discipline in Britain around the 
turn of the century, after the disasterous situation in schools was revealed by 
the Keltie report of 1886. The Land Utilisation Survey of Britain was thusa 
consistent, nearly synchronous and comparatively accurate inventory which 
has been used for many one-off purposes since the publication of the results. 
We may note in passing, however, that several authors — notably Balchin 
(1976) – have attached an even greater significance to the survey and to 
Stamp's work on land use. They have traced to it much of the development of 
formal land use control and other planning in Britain. | р 
Nearly thirty years later, a second survey was set up and carried out (with 
Stamp'senthusiastic blessing) on an equally impressive scale. The director was 
Dr Alice Coleman who, with the minimum of resources, initiated the survey in 
1960 (Coleman 1961: Coleman and Maggs 1962). Like its predecessor, this was 
intended to cover the totality of the land area of the country. Areas such as 
fields, defined as homogeneous on formal or functional characteristics, were 
shaded appropriately on the maps by the surveyor, being classified into one of 
about 90 categories (p. 35). Survey was carried out by appealing to senior 
schools, local geographical societies, colleges and university departments of 
geography and the like, with consistency checks being applied by a centrally 
Organized group of surveyors. Most survey was carried out on the basis of 
1/10,560 scale OS maps and a number of the resulting, final maps were 
published at the 1/25,000 scale, again utilizing an OS base. It is interesting to 
note that this procedure made effective use of the national topographic map 
Series — many of the smaller scale maps were, at that time, photographically 
reduced versions of those at the larger scale and, as such, transference of detail 
from one map to another was a simple matter. Such compilation of detail is 
often much more complicated, especially in those areas of the world where 
maps of highly variable reliability exist and where some map series = on 
different map projections. The classic example of such difficulties must be in 
the United States where much large scale survey 15 carried out on maps based 


On State co-ordinate systems. 
The second survey of England 
1960s: that of England was comple 
while Wales took a decade to complete, the 
3,000 volunteer surveyors were involved an 
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Figure 4.5 The area around London (Heathrow) airport and the Developed Areas (labelled A to E), interpreted from aerial 
photographs (from Smith 1978; Crown Copyright reserved). 
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inculcating consistency are obvious. Sample re-surveys were carried out in 
about 5% of England and Wales in the 1970s. The consequence of all this 
labour is an accessible archive of land use maps maintained in London, plus 
derived statistics. The contents of the maps may be deduced from the 
classification given on pp. 35-7. On the basis of the definitions on pp. 31-2 we 
would presently classify the data as level IIIC; Stamp's data would be 
classified as IIID. The importance of the temporal factor was evident in early 
1979, when the British government formally announced their rejection of a 
proposal to publish all the sheets, noting that, while land use information was 
à critical input to any planning, Dr Coleman's maps were out-of-date and 
employed an ‘unsuitable classification’. Some alternative action was implied 
to be forthcoming from research then under way in the relevant government 
body, the Department of the Environment. 

The most consistent and up-to-date national coverage of high resolution 
urban land use data available within England and Wales is almost certainly 
that produced, in the main, from 1969 air photography between 1977 and 
1978 (DoE 1978; Smith et al. 1977) i.e. of level IIIB at the time of writing. The 
methods of survey are discussed under a later heading; the results are 
transparent overlays to each of the 124 Ordnance Survey 1/50,000 maps 
covering these two countries. Fig. 4.5 is an example of land use boundaries 
overlaid on one photograph. It should be noticed that the classification isa 
coarse one (see p. 38); only five different land use classes are involved and 
only areas of 5 ha or more in extent were mapped. Set against this, such 
mapped data have the considerable benefit of synchroneity and consistency of 
interpretation in different areas. Being based on formal rather than functional 
considerations, they do not integrate well with the results from many ground 
based surveys: table 4.1, for example, illustrates how residential land uses 
^/ of the land in the town of Darlington, County Durham, 


occupy some 607; Ч 2 
while the same individual land uses make up about 90% of all functioning land 


use units. At the time of writing, this is regarded as a bench-mark survey 
although active research (c.g. Carter and Jackson 1976; Smith 1978) is being 
carried various means of up-dating it. 

A нен висови operation was initiated in 1975 in the USA. Scheduled 
for areal completion by 1982 and to be followed by the provision of regular 
up-dates, the land use maps are also largely compiled from aerial photo- 
graphs. In this case, however, earlier land use maps, especially for metropo- 
litan areas, are used to supplement aerial photographs and other remote 
sensed data; the maps are compiled at a scale of about Karte A in n 
homogeneous parcel of 4 ha is used for urban areas an e е of surface 
water, quarries, gravel pits and some agricultural features. b ШИШИ 
mapping unit of 16 ha is used for all other categories of land use: in general, 
the resolution accords to level IIB of the classification of surveys given in 
chapter 2. The resulting maps are available for reproduction at the major 
offices of the USGS, on paper or on film. Where the newly compiled USGS 
topographic maps at 1/100,000 scale are available, the land use overlays are 


Table 4.1 Land cover and land use (ss) in Darlington district, County Durham, using DoE (1978) classification. 
A: predominantly residential В: predominantly industrial С: predominantly educational] D: transport use E: ‘urban’ open 
use and/or commercial use community/health/indoor space 
recreational use 
DoE 60.4 20.1 0.6 9.2 9.9 
DLUS 92.7 54 11 0.5 0.3 


Sources: DoE figures from DoE (1978), pertaining to 1969. 
DLUS figures aggregated from DLUS survey (Rhind and Hudson 1980) pertaining to 1976. The land use types in the DoE project total only 97.9% of 
those on the DLUS; the latter have been rescaled to make them directly comparable. The discrepancy is largely due to the omission of much of the ‘UL’ 
category (unused land and water) from the DoE study. 
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also available at this scale; in the bulk of t 


1/250,000 scale. In total, no less than 487 map sheets at 1/250,000 scale are 
involved to cover the 9.36 x 105 km? area of the USA. Fig. 4.6 illustrates a 


sample of the maps, emphasizing their basic cartographic nature as boundary 
lines and the identification of land use by 
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although some questions may be answered extremely easily with them — such 
as ‘what land use is at this point?' — others, notably involving statistical 
summaries, are often difficult, error-prone and time consuming. Finally, and 
especially true where topographic maps are used as data sources, it is 
uncommon to find that the maps have been compiled at ideal times for the 
users' requirements. In addition, different elements of the contents of one map 
will have last been up-dated at different times. Even in a country as well 
mapped as Britain, adjacent topographic map sheets in rural areas may have 
almost half a century between their last substantial revisions. 


Data from remote sensing 

The term ‘remote sensing’ dates only from the late 1950s (Estes and Senger 
1974). Its scope is, for some, a matter of debate. Here we consider the field to 
subsume all the sometimes disparate disciplines of air photo interpretation, 
photogrammetry and the use of imagery from satellites. In essence, we assume 
remote sensing to embrace the detection and, perhaps, the measurement of 
Objects by some device physically separated from them, often by a consider- 
able distance. 

The overwhelming advantages of remote sensing methods over tactile 
methods based on ground survey are the consistency which can be ensured in 
at least one stage of data collection, the rapidity of survey and the small 
number of skilled workers required at the data collection stage: it is possible, 
in principle at least, to collect photography for all of Great Britain in one field 
Season, even taking into account a statistically average summer, and produce 
medium scale (say 1/50,000) maps before the succeeding summer. In West 
Germany, the multiple uses of such air photography have ensured that the 
country is now over-flown every 2 years. Indeed, imagery for a whole country 
at scales such as 1/1 million may be obtained in a few hours from satellites. 
Unlike the preceding data sources, the direct use of air photographs or satellite 
imagery ensures that a minimum of interpretation has been carried out by 
Others. Provided the imagery has been collected in reasonably similar 

= hat his data source is internally 


Circumstances, then the user can be confident t iis | t à 
Consistent and its synchroneity, or lack of it, is explicit. If the imagery is being 


collected especially for the purposes of the survey, the client will be able to 
Specify time and environment conditions which are best for his purposes, such 
às mid-day in winter conditions. In considering how accurately ing use data 
may be obtained by remote sensing and how confident we may be about these 


results, the following considerations are important: 

scale of the photography 

geometric fidelity 

contrast, sharpness, resolving 
power of film etc. 

waveband(s) used 

photographic or digital format 


(i) Characteristics of the imagery: 
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(ii) Characteristics of the land use: consistency of the relationship 
between form and function 
degree of multiple use 
the amount of ground control 


change since imagery was obtained 
(їп) Characteristics of the user and interpretation skill 


of his tools: use of stereoscopic techniques 


the classification used 
the extent tc which accuracy is 
checked by the interpreter 
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Figure 4.7 The sections of the Electromagnetic Spectrum which are normally used in 


remote sensing; the enlargement shows those wavebands in or near the visible part of 


the EMS and the colours associated with them. 
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Figure 4.8 Some spectral signatures detected by Carter and Jackson (1976) from 
Landsat MSS data in the Reading area; the bars at each point on each graph 
summarize the variation encountered. 
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spatial resolution — few systems can detect features on the ground much 
smaller than 1 km across. Active systems also have these advantages but, in 
addition, it is possible to simulate the presence of very large radar aerials by 
using the movement of the aircraft in conjunction with Doppler techniques. 
Synthetic Aperture Radar (SAR) thus has the capability for much higher 
spatial resolution, down to 30 m or less, even though much processing of the 
data is essential. 

Increasingly, the image is being stored in computer-compatible or digital 
form. Even imaging in the visible wavebands is now often carried out by 
scanners which store the image directly on a digital tape. Some of the reasons 
for this will become obvious later (p. 96) but one of these may be noted here: 
such data can be readily plotted in photographic form on any one of various 
kinds of film recorders, i.e. the computer can be organized to plot output 
visible to the naked eye from those wavelengths which are far beyond the eye’s 
sensitivity. 

Finally, the role of ‘ground truth’ is a particularly critical one. By this term, 
we mean information on what actually existed at selected points on the ground 
at or about the time the remote sensed imagery Was taken: the synchroneity is 
more important for some land uses than others — crops, for instance, change 
their characteristics more rapidly than houses. This is then used to ‘calibrate’ 
those sections of the imagery: all interpretation of imagery proceeds on the 


basis of analogy — areas which look similar to those constituting the ground 


truth or to prior experience of the interpreter are identified on the basis of this 
ilar’ within some tolerance have to 


analogy. All those areas which are not ‘sim: 
be left as unclassified. 


PHOTOGRAPHIC IMAGERY 
The major impetus to studies of land use from photographic imagery arose in 
war-time. Although the French photographer Tournachon was probably the 
first to take aerial photographs (he intended to makea topographic map of the 
environs of Paris from his photographs taken from a captive balloon in 1858) 
major developments in techniques began from its use by the Union Army in 
the American Civil War in 1862: photographs were originally taken from 
captive balloons to gather intelligence on the Confederate defences of 
Richmond. As early as 1906 the German, Alfred Maul, demonstrated a 
compressed air-driven rocket which rose to 800 m, took pictures and then 
parachuted the camera back to earth (Colwell 1960). Aerial photography on an 
operational basis, however, dates from the First World War and almost 
immediately it changed the nature of warfare – information on the creation of 
new transport facilities, troop movements, and the like gave immediate 
intelligence of the enemy plans. By 1918, American photo interpreters had 
detected and identified 907; of the military installations on the adjacent enemy 
side of the front lines. 

Although enormous strides were a 
measurement from, and interpretation о 


Iso made in civilian applications of 
f, aerial photographs in the inter-war 
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critical use of air photographs 
wed by Russian and American 
nd use on photographs led to 
ads for V-1 rockets a full year 


the first complete photo 
quality because of the с! 
bench-mark, essentially synchronous for mo: 


in common use include black 2 га titude high. 
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characteristics of air photographs have profound advantages and some 
disadvantages: by taking successive photographs which overlap and also 
overlap along flight paths, it is possible to produce stereoscopic images when 
viewed through a stereoscope (Colwell 1960, p. 30). This use of parallax isthe 
basis of photogrammetry and is useful in urban studies in detecting or 
measuring heights of buildings and other structures; in rural areas it may be 
useful in measuring the growth or height of stands of trees. 

The disadvantages of air photographs stem from the distortions inherent in 
them. These are of three main types and are illustrated in fig. 4.10: (i) those 
. due to the camera in the aircraft not being vertical; (ii) those resulting from 

variations in altitude of the aircraft; and (iii) those due to variations in height 
of the terrain. Unless compensations are made, the distortions can result in 
considerable errors in measurements made directly from the photography. 
Colwell (1960, p. 139) and Dickinson (1979, p. 150) illustrate how these come 
about and how scale variations can be as much as 50% within one photograph, 
depending on the relationship between flying height, the focal length of the 
camera lens and variations in the ground altitude. The first two causes of 
distortions are comparatively easily negated by a procedure which simulates 
the attitude and altitude of the aircraft when the picture was taken. A device 
such as a Multiplex projector is used to recreate the aircraft tilt, etc. Until 
recently, though, the extraction of the distortion effects due to topography 
was much more difficult. Now, however, the increasingly common use of 
orthophoto equipment (Petrie 1977) has ensured that air photographs can be 
produced without distortions – in practice, to the same standards of geomet- 
ric accuracy as normal topographic maps. This is still relatively uncommon in 
Britain although the resulting orthophotos have been used asa base map fora 
series of planning maps in Sweden and have proved of considerable benefit in 
mapping urban change in the USA. Recent ingenious developments combine 
the advantages of stereoscopic viewing of normal air photos with the 


rial photographs 


Figure 4.10 Scale variations within ae 
a due to tilt of the aircraft Я 
b due to variations in flying height 
с due to variations in ground altitude. 
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geometric fidelity of the orthophoto by creating an ‘orthophotomate’ – ап 
image which, when viewed with the orthophoto, gives stereoscopic viewing. 
The role of computer-based techniques is extremely important here since the 
processes which are used to create the new products are increasingly changing 
from optical and mechanical to computerized ones. 
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summarizing many of these, claims that colour and colour infrared film are 
generally superior to black and white photography: in general, the additional 
cost of flying colour is only a small overhead compared with the basic costs of 
survey. The wavelength of the radiation significantly affects what can be seen 
(see p. 70): the land and water boundary becomes extremely marked in infra- 
red photographs although crop classifications are usually much easier in the 
Shorter wavelengths. 

Many of the examples of photo interpretation quoted thus far, such as 
Smith ег al. (1977), relate specifically to urban areas for which, Horton (1974) 
has suggested, it is more difficult to interpret photographs than in the rural 
ones. Many successful applications of air photo analysis exist for rural areas, 
where the possibility of rapid areal coverage is of considerable value (Colwell 
1960, p. 561). Thaman (1974) reviewed many of these studies and pointed out, 
for example, that the agricultural land use potential of some 600,000 square 
miles of the Australian Northern Territory had been mapped from air 
photographs in a decade. Thaman also pointed out the wealth of large or 
medium scale coverage available – often much better than that of topog- 
raphic maps. In the USA, for example, more than 80% of the conterminous 
land area and virtually all the cropland is covered by air photography, much 
of it at 1/20,000 scale, and has often been photographed three or four times 
since the 1930s. Correspondingly, well over three million air photographs of 
Canada exist in the National Air Photo Library and similar or better coverage 
exists for the UK. The move begun in the 1960s towards maintaining 
based inventories (see chapter 5), has led to several 


comprehensive computer- | t 
ta collection method: by their nature, 


major studies using air photos as a da | 
such studies cover both urban and rural areas. A good example is the LUNR 


scheme carried out for New York State (Tomlinson et al. 1976) and based 
upon interpretation of air photographs at 1/24,000 scale. It should be noted 
that not all of the use of air photographs has merely been for inventorying 
Purposes — as early аз 1957, Green was using them in attempting to define and 


analyse the social structure of the city. 


Problems with use of air photos 

Despite the widespread availability of coverage for most developed countries, 
à number of important problems remain to be faced by all users. One of these 
is the restraints imposed by the general scale of the photograph: there is, self- 
evidently, a minimum size of feature which may be consistently interpreted 
correctly. Gautam (1976). working in an Indian city, and Smith et al. (1977), 
Working on urban areas in Britain, both used similar sized areas on the 
Photograph as the minimum size of consistently interpretable unit – 5 and 
3.7 mm square areas or their equivalents, respectively. The effects of this 
greatly constrain the level of detail in the classification hierarchy. Indeed, 
Smith ег al. (1977) make the constraints Very explicit: ... the definitions of 
the main land use categories ... were determined largely by the photo- 
graphy.” De Bruijn (1978) has illustrated the relationship between the photo 
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scale and the number of classes in the classification and between the photo 
scale and the spatial resolution of the mapping units used on the basis of 
numerous studies of different areas (fig. 4.11). We might also note that it is 
often easier to compile a land use map from air photographs from scratch than 
to identify change between photographs: this is a consequence of human 
visual characteristics and contrasts sharply with the more automated 
approaches (see p. 110). 

Another problem is one which is at its most severe in urban areas - the 
assumption of a constant relationship between form and function. Some 
errors are inevitably generated by this usually vital assumption. Collins and 
El-Beik (1971), for example, found ground checking to reveal several examples 
where a building, purpose-built for one function, had changed function 
without changing form: examples include the frequent conversion of 
Victorian terraced houses into offices and even the conversion of a church into 
a computer centre! Changes in the form/function relationship may be very 
significant where some other variable is being inferred from land use: Horton 
(1974) gives a relevant example by noting the situation in Des Moines, Iowa 
where, despite an increase of 150 in the housing stock between 1960 and 1970, 
the population diminished by over 10,000. It is also obvious that multi-level 
urban land use data are difficult and frequently impossible to acquire from air 
photographs. 

A final problem is related to 
characteristics of the survey – t 


the question of form and function and to 
he accuracy and consistency of the results. 
There is some controversy over how to measure these parameters (see 
chapter 3). Claims of 75% to 95% accuracy are common in the literature (e.g. 
Collins and El-Beik 1971) and most authors agree that certain land uses can be 
Consistently identified to very high accuracies whereas others are much more 
problematic. An extreme example seems to be the DoE Developed Areas 
study, where the aims were not ambitious given the quality of imagery but for 
which Smith (1978, p. 158) has claimed accuracies of identification of between 
92% and 99%, for the different categories. More worryingly, Nunnally and 
Witmer (1970) have reported considerable variations in accuracy between 
different interpreters of the same imagery and stress the need for both formal 
training in air photo analysis and the need for field experience to marry image 
and reality together. Over-all, it seems that many studies — provided they do 
Not require over-great detail from their imagery and use trained 
personnel – may regularly obtain accuracies of between 80% and 90% for 
those land uses which can be identified from air photographs, i.e. land cover 
and those land uses ss which have unambiguous relationships between form 


and function. 


DIGITAL IMAGERY А 
Not all remote sensed imagery in digital form comes from satellites and, 
equally, not all satellite-proved imagery is digital: high quality photographic 
i rd tations such as Skylab but, until the 


Imagery h me from manned space stat! 
advent of the pa Shuttle, this has been isolated and often unrepeated. In 
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addition, digital imagery (see chapter 5) can be converted into преље a 
form and vice versa although some loss of quality is usually involved. 
Nonetheless, it remains true that the great bulk of remote sensed material | 
now being collected from satellites and stored in digital form. By digita 
Storage, we mean the storage on magnetic tape or other computerized medium 
easured from a particular area of 
of satellites – Landsat (formerly the 
has been of overwhelming impor- 
y restrict our consideration to these. 


of numbers describing the radiation m 
ground (see below). One particular family 
Earth Resources Technology Satellite) – 
tance in land use studies and we will агре 


Landsat 


The first Landsat satellite was |. 
1975. A third was launched in 
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Figure 4.12 Landsat 1 and 2 satel- 
lites (from NASA 1976). 
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The earth's surface is scanned by the 
mirror of the MSS cared 
lite The light values of 6 
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Figure 4.15 Landsat pixels superimposed on urban topography (based on an OS map; Crown Copyright reserved); 
the shaded area is the overlap between adjacent pixels along each scan line. The likelihood of obtaining mixed land use 


categories is obvious. 
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Il 
Since more use has been made of the MSS than of the RBV, we sha 
concentrate upon it. | 

Each MSS image covers an area of 181 km by 185 km. Because of the 


: ; i aiia id 
rotation of the earth under the satellite, the picture is actually a rhombo: 
rather than a square. Within these pictu 
of radiation are made at 3,2 


is relates to a British urban area. Carter et al. ( 1976, 
ized the ramifications of the resolution of the MSS in 

Landsat 1, 2 and 3 thus: 
The detail and Spatial resolution 
available in Landsat images an 
relative importance ofa change 


of aerial photographs is notat s 
d a comparison of the two shows th 


A itions permitting. Given these character- 
Istics and their Spatial resolution ~ 5 
data (chapter 3, p. 31). 
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Figure 4.16 The arrangement of 
buc ren images taken on successive Landsat 
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tial resolution as coarse as 79 m, some 
store a four waveband Landsat image 
o cover all of the UK requires about 


We should note that, even with a spa 
thirty million numbers are required to 


for one area about 185 km square: t "e 
900 million numbers. Such volumes of data cause complications even when 


handled by the largest computers extant. Moreover, this isanimage which can 
be displayed (albeit much more coarsely than the computer can handle) as one 
Photo map. Such mapping is often useful; because of the altitude at which 
Landsat images are taken, the images are almost distortion-free and, plotted 
at about 1/1 million scale, are often more accurate than the best topographic 
maps in some parts of the world. The trend towards higher resolution is 
Presaged by the RBV cameras on Landsat 3 which have a resolution of about 
m, i.e. similar to some high altitude photography. 
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Interpreting Landsat imagery 


In the first 5 years after the launch of Landsat, the great bulk of successful 
studies using its imagery were based upon manual interpretation. There is 


: Computer si i it is an 
the pixel — г, Since the spatial uni 
mixed land uses, ather than 
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Table 4.2 Percentage of crops classified as other crops (the diagonal values indicate 
the correct classification) (Jaakkola 1978). 


Crop 1 2 3 4 5 6 7 
Pasture 75 0 4 0 2 15 4 
Grass 0 95 0 § 0 0 0 
Rye 11 2 64 2 0 6 15 
Oats 0 2 52 0 2 44 
Harvested hay 5 5 Ц з B 8 0 
Growing hay 10 1 13 1 1 53 21 
Вапеу 0 0 10 4 0 9 Th 


Three obvious approaches exist to improve this level of success. These are, 
first, to take into account not only the spectral signature but also the texture in 
each picture and also imagery taken at different seasons. Among the many 
studies which demonstrate the utility of such an approach are those by Hsu 
(1978), in which accuracies of between 85% and 907, were obtained in a seven 
class classification, and by Bauer et al. (1978) who obtained classification 
performances of crops of 85% or better and were able to predict wheat yields 
in Kansas to a quite high level of reliability, based on area and proportion of 
Wheat. It is interesting to note that Hsu (1978) stresses the need to program the 
Computer in such a way that the machine replicates the human's vision and 
decision-making characteristics. 

Most коз classifications are ‘one-shot’ = all classes are regarded as 
being distinct. The second improved approach being utilized is to use layered 
Classifications, і.е. to make decisions within a hierachical an 
fr amework, since most land use classifications are hierarchical. be ensen 
(1978) has produced methods which first allocate each pixel . lan E ч 
areas, thon all Jand pixels to organie, er По ше pur or thematic 

€ obvious lication of all this is the the c 
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changes are very considerable, even for rapidly improving computer 
technology – a 10 m resolution would multiply the volumes of data transmit- 
ted from the satellite and stored by a factor of 64 over that from Landsat 1 and 


2. The implications for the user are even more significant – the data become 
useful in almost all areas. 


The cost of remote Sensing 


One of the great advantages claimed fo 
data collection, even thou 
intrinsically expensive operation: 
assess how cost effective satelli 

that from aircraft or, indeed 
facilities were originally s 
difficult to assess the ben 
Studies which have been 


5 a sample, of unknown precision, which 


eing mapped. Rowley claimed that 85% accuracy 
was achieved using the Landsat data. 


consi € picture is more confused. Although Kalter and 
Tyne (cited in Allan 1978) informed the US Congress that Landsat-type 
Systems had no useful role i i icti 
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reviewed some of the actual and potential economics of remote sensing and 
noted, for example, that McQuillan claims a reduction in the margin of error 
of forecasts of Canadian wheat production from the present 5% to 4% could 
increase Canadian exports by $7 million dollars — the implication being that 
this is possible from remote sensing. In more urban situations, the benefits are 
often even more difficult to assess – counting losses which might not have 
occurred had a survey been carried out is tricky in the extreme. 


Conclusions on remote sensing for land use 


Landsats 1,2 and 3and similar resolution systems are far from ideal for urban 
studies in the developed world. They are extremely useful in many rural land 
use studies: in essence, then, they are ideal for collecting land cover rather than 
land use ss data (see chapter 2). The advantages of satellites as sensing 
platforms is the frequency and repetitiveness of imagery provided, the 
consistency of recording and (if automated procedures are used) of in- 
terpretation, the low unit cost per scene which may accrue from many users, 
and the lack of any problems from other air traffic. Conversely, the use of 
aircraft as sensing platforms gives more flexibility in the time of survey, of 
photo scale and resolution and of the form of the imagery (colour, waveband 
used, etc.). If we consider the detection of change rather than the provision of 
à base-line survey, the relative utility of Landsat imagery and air photography 
are, as ever, entirely dependent on the detailed needs of the user. Milazzo et al. 
(1977) have discussed some of the advantages of different methods. In 
principle, however, automated interpretation of Landsat-type data pixel by 
pixel is comparatively simple and quite reliable by computer, provided ш 
the two scenes can be registered together so that the same areas of ground id 
covered in corresponding pixels; comparison of photographs by owes 
means is time-consuming and error-prone. Fig. 4.17, provided by the са 
Analysis Group at Harwell, shows change in urban land use in and aroun 
Northampton between 1969 and 1976, registered to an Ordnance Survey 
map. Finally, all forms of remote sensing are liable to lead to errors where 
land use based on function is being sought. 


Data from ground surveys 
Some aspects of the collection of data by ground surveys have pro ers 
Covered (see p. 62); all of the data locked into Stamp s <n | и 
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necessary — more appropriate sampling Strategies may require onlya little less 
field work than exhaustive Survey. In activity-based land use studies, by 


if anything, even more 
aerial survey. It is essential that all surveyors allot 
the same category, that they all work with 
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land use class, from fewer than 1/1,000 occurrences for detached and semi- 
detached houses to about 1 [50 where с 


carried out. In certain land use categories. 


and use bases. In this respect, they pis 
System in Tyne and Wear County (Spicer et al. 
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Figure 4.20 A d operational syst 
reatu (from Horton 1974). 


areas, utilizing a variety of data sources 
a flexible method of survey, even if it is often 
expensive and difficult to standardize. It has the paramount advantage of 
Collecting activity-based data in urban areas as а matter of routine. Because of 
historical factors and the scale of operation involved, it has been more 
Common in Britain than in the United States. The most recent manifestations 
fit are in local authority information systems (chapter 5). The level of spatial 
Tesolution, timeliness and accuracy of survey can be fine-tuned to bed 
Project objectives, subject to good management and war сое : 
Tesources: results from ground-based survey without in-built accuracy checks 


Merit considerable scepticism. 


Ground survey is essentially 
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Plicate manual ones, the 
be unfamiliar to most readers. Some data 
Over are collected in a computer (or digital) 
ch other data require to 


and output of the data – 
those defined on page 6 


The input of data 


illustrates this. 
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Figure 5.2 Conversion of data from one set of spatial data collection units to another. 
Note: Where area-to-: 


uniform spread o 
inevitable. 


nes with some labe] (fig. 5.1). The methods 


: Fegeas and Kewer (1977) have 
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encoding land use data, such as the need for understanding of the topology of 
the map by the digitizer operator, the need to edit and clean up the data and so 
on. Rhind (1974) gives a general introduction to the principles and practice of 
line-following digitizing which may also, of course, be used to follow tonal 
boundaries on an aerial photograph, encode point values, and so on. In 
essence, the amount of information stored depends upon how closely digitized 
are points along each line and how much line work exists on each map. 
Table 5.1 shows the volume of data stored (after redundant co-ordinates had 
been extracted) from a sample of 24 US Land Use and Land Cover maps at 
1/250,000 scale (Anderson et al. 1977). The average number of co-ordinates 
per polygon is 55 while the average distance between digitized points on the 
map is under 0.5 mm. Anderson et al. (1977) estimated that, even with 
Substantial compression of the data, some 37 million co-ordinates would be 
needed to store the US-wide land use data collected up to 1982. Such figures 
are not unique. Based upon an analysis of Ordnance Survey large scale 
topographic data carried out by Adams (1979), the total length on the map of 
boundaries of buildings in Britain is likely to be over 1,000 km, with perhaps 
300 million co-ordinates. On the other hand, crude encoding of property 
boundaries from large scale urban plans has required far fewer co- 
ordinates — about six per polygon in the LAMIS project in Leeds. 


Table 5.1 Values of data resulting from the digitizing of USGS land 


use maps. 


Average Maximum Minimum 
Number of co-ordinates 131,136 305,916 15,594 
Number of polygons 2,402 от : = 
Total line length (mm) 56,337 102,743 > 
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Figure 5.3 The Tepresentation of lines after raster scanning; the value '1' 
represents black in that cell, Alternatively, different areas may be stored as a 
irs | а (e.g. `5”) in each cell comprising that area (from Tomlinson 
etal, 


с c i Convert one method of storage to another; this 

is comparatively easy in movi 

going through the reverse proci 
Whatever the method of init; and use data, provision 

editing and up-dating the 
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Hill 1972) to sophisticated inter-active procedures (Margerison 1977; Sci-Tex 
1979), in which data are plotted on cathode ray tubes and adjusted by an 
operator until correct (p. 12). Up-dating is a rather different process: here 
the aim is to detect all change and hence up-date the current land use inventory 
and, usually, to keep a record of the changes between two time periods. By 
virtue of the survey being carried out within a defined geographical area, change 
is easily detected wherever complete re-surveys (chapter 4) have been carried 
a raster format for the data has been utilized: the two 
surveys are simply superimposed (p. 116) and differences detected and stored. 

Those ground-based surveys. such as the JIS (Spicer ег al. 1979) or the 
Durham and Northumberland ones (Rhind and Hudson 1979), which collect 
data for individual BSUs are usually encoded as point values and are easily 
punched on standard cards or other computer media, usually via the 
intermediate step. Quality checking such data is not trivial and requires a 
battery of techniques – plotting the raw data for visual inspection when 
overlaid on topographic maps is one common method. Up-dating is usually 
achieved by finding the old record with the same postal address or within the 
same, small geographical area. Encoding both these and those surveys 
providing zone-based information may be expected to become very much 
easier in the future – at least so far as Britain, continental Europe and the 
USA are concerned as more and more topographic data become available in 
digital form. On many occasions the ‘anatomy’ provided by the topographic 
can be re-arranged to provide the geography of land use (see below). 


out and, especially, if 
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We itemized the detailed, technical end-products W: 
use data on p. 16. This section discusses how these may be met, together with 
the preceding stages necessary to achieve them. In essence, we VN. the 
Procedures for producing statistical summaries of the data, for detecting 


^ Е š d use distributions 
patterns withi data, for comparing two or more lan 
thii toe ther graphical form. Before these can 


and for displaying the results in map or o 

be carried out, however, it is common to carry out two other stages. often 
referred to as pre-processing and these 
TION OF THE GEOGRAPHY 


hich are needed from land 


are discussed first. 


TRANSFORMATION AND RECTIFICA 


Suppose a comparison of the land use an an 
UNE ог tho URA jede ud fie К Кк arable figures for the 
data independently. A pre-requisite for compo ie ees have them in one 
different states and, especially, for producing maps nds A T E 
Common co-ordinate system. This is directly a 8 

ction. 

Kr on different projections Т : a рле data are being digitized 
very common second examp'e Eni А MR ks 
from iim or S photographs _ the units 1n which etl he 
Pe intu iens аа uec dee such as the British 
Some more d. global со-ог 
commonly used. 8 


d the soil data over several of the 
state has assembled its 


102 Land Use 


National Grid. In addition, distortion has usually occurred in the 
image – either in drawing the map or because of differential shrinkage in the 
paper – and it must be converted to its correct size and shape before, in effect, 
joining adjacent images together; an identical requirement occurs when up- 
dates are to be fed into an existing data base — clearly they must fit the pre- 
existing detail. The procedures to Carry out such transformations – or 
stretching — of the geography are well known and various different mathe- 
matical procedures are available. Baxter (1976) and GAG (1977) give 
Programs for carrying them out. It is 
ing to take place, the correct, real-world 
1 points must be available, together with 


А NIZATION Ж. 
ORGA о HE GEOGRAPHICAL 
Itis often convenient Wi e nd 121 
> aS we shall se la 
> ter (pp. 110 and ), to convert 


t by defined areas of space 
the DLUS and NLUS data 
ts, by post codes, and by various 


and use data. Grigg (1965, 1967) has 
vious that, as à 
riteria may well 
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Land use classification 
Darlington centre 


Key to land use codes. 

RS Residential 

RT Retail 

ST Storage 

TR Transportation 

UL Unused land 

UT Utility 

WH Wholesale 

п Мо dominant land use 


Degree of dominance (%) 
TS — Less than 50 AG Agriculture 
RS 501075 CM Community services 
RS Greater than 75 DF Defence and military 
ED Education 
LE Leisure activities 
MA Manufacture 
MI Mineral extraction 
OF Office 
e in each 100 m square covering the 


t) land us 1 
shasta on about 14,000 individual land use 


Figure 5.4 The modal (most fre 
ham: based up 


town of Darlington, County Dur 
records, 

The second caveat is concerned not with the aggregation of geographical 
individuals but with its converse — disaggregation or the breaking down of 


these units into smaller ones. This applies mainly to zones, some such proce- 
dure often being essential in comparing different data E get same Mi 
through the ‘overlay’ procedure (ее Р. 116). Strictly speaking, this See ly 
illogical unless extra information is available on the within-area variations in 
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There are also two clear morals to be drawn from these caveats: itis wise to 
hold the land use data in computer form to provide flexibility, at least 
Whenever two or more uses of the same data are anticipated and, also, that it is 
prudent to retain data in as disaggregated a form as possible. By applying this 
principle not only for the geographical individual but also in the classification 
utilized and for the time to which the survey pertains, the maximum flexibility 
in subsequent use and the maximum level of accuracy in any comparisons are 
retained. Such a modus operandus does have its disadvantages; these are that 
the resources available may not be physically capable of such detailed, 
disaggregated storage or that the costs of comparison based on these data are 
too great for the immediate or anticipated benefits. Such decisions must be 
made in the light of the needs of the primary user but made with the awareness 
of the possible pitfalls — and of the rapid diminution in the costs of computer 
Processing and storage of data. 

Finally, so far as data aggregation and геогр; 
may reasonably expect that, in the future, more and more of the anatomy of 
land use will be available to us from topographic mapping agencies. The plans 
of Ordnance Survey, of the United States Geological Survey (Southard 1978) 
ànd many other agencies is to move towards the situation where more and 
more topographic data are collected and stored in digital form. In 1979 after a 
5 year period of pilot production, OS had a total of 7,000 of their 1/1.250 and 
1/2,500 scale map sheets stored in digital form; they had also created 
Computer programs for reorganizing these data, originally collected solely for 
Mapping purposes, into units of interest to many other organizations. 
Thompson (1978) has described how the boundaries of individual properties, 
Le. detailed land use parcels or ‘natural’ units, can be extracted from the 
Cartographic data and this process is illustrated in fig. 5.6. In principle, it is 
Possible to extend this to the stage where each such parcel is labelled with its 
Street address and, to some extent, where the land use can be inferred ae the 
mapped form. Thompson, however, observes that not all land use borni i 
are recorded as physical features оп topographic maps and, Gore ЈЕ ow 
Complete formulation of a land use inventory will not be possible in Britain by 


these means alone. 
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How it is carried out within the computer depends upon how the data are 
stored: if they are in a raster format (see p. 99) or if the data are stored as 
point values, the calculation merely involves counting how many units lie in 
each land use class. Before counting of these begins, a procedure known as 
Point-in-Polygon (Baxter 1976) eliminates all those geographical individuals 
which are not inside the area of interest (fig. 5.7). The situation with land use 
stored as zones is slightly more complex in that the area must be measured 
using a procedure such as Simpson's Rule and a form of overlay (see p. 117) 


applied to the data to ‘clip out’ all zones and parts of zones within the area of 
interest, 


of applying PIP to a land use file then 
to various discrete towns within 
am and Tyne and Wear counties and are based on a 
276 properties from a data base of 837,319. The Tyne and 


о NLUC orders (chapter 3). Obvious 


5 : reponderance of residential properties 
especially within new towns such as Ki 


illingworth, Cramlington and Peterlee. 
Such area summaries are time-consumi 


ounds, computer processing is here a 
d. Such a Situation is not, however. 
а question ‘what is the land use at grid reference 


°’, is simple to obtain 


an those from the 
е of sophistication are becoming 
are discussed later (pp. 124-5). 
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shaded polygons whose size is proportional to the number of properties (and, 
approximately, to the number of people) in each district. At the price of 
producing an unfamiliar picture this obviates visual distortion caused by 
shading large, comparatively ‘empty’ areas. Such grouping procedures have 
been mostly developed by numerical taxonomists (e.g. Sneath and Sokal 1 973) 
but are now in widespread use: Alexander (1972), for example, used them in 
analysing land use in Perth, Australia while Johnston (1968) used land use 
data from Melbourne city centre as test material to illustrate the properties of 
different classifying procedures (or algorithms). 

Almost all such applications have, 
have either classified a given area 


however, done one of two things. They 
of ground on the basis of various 


Regular 
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many disadvantages, e.g. in its basic form, linear patterns are confounded 
with the others, and its use necessitates that zones are reduced to point 
representations. More sophisticated and complex tests for non-randomness 
have been devised by Royaltey et al. (1975). 

We can summarize thus: classification of geographical individuals can be 
Considered as pattern recognition. The prime justification for this is that 
classification is often carried out on the basis of how far apart the individuals 
are in a ‘property space’ (fig. 5.11) and that classification is the partitioning of 
this into discrete ‘areas’ or slices of space. This has been notably successful in 
many land use studies, although we noted earlier (p. 86) the limitations to the 
accuracy of some studies using this methodology. Comparatively little work, 
however, has been carried out and no satisfactory measures exist for the 
quantitative description of land use patterns: in geographical space this is a 
most complex area, as the attempts by Dacey (1970), Betak (1973) and others 
to formulate languages for describing patterns on maps demonstrates. 
Overall, then, the computer has a major role in storing, retrieving, summariz- 
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ingand grouping data: at present, our analysis of patterns in space is probably 
still best done by human means. 


COMPARING DATA FOR THE SAME AREA 


We have already come across examples where land use data must be overlaid 
on similar data for another date — notably where up-dates have to be collected 
by successive ‘blanket’ surveys (chapter 4). Here the aim is to detect real 
changes over the intervening time period – and not merely the presence of 
clouds in different places on remotely sensed imagery! Often, however, we 
wish (p. 16) to overlay land use distributions on top of those of soil, of land 
ownership, of rock, etc. In an urban sense, we may wish to superimpose the 
land use pattern from one city on top of another and check for their 
congruence. Again, we may wish to produce composite indicators in 
environmental assessment, such that loadings are given to different types of 
land use and to other environmental characteristics and, for each geographi- 
cal individual, a *score' is calculated from these; such a procedure is being 
evaluated for use at a resolution of about 1 km? throughout the European 
Economic Community (Ammer et al. 1976). All these necessitate the ability to 
lay one ‘map’ on another, scaling and stretching where necessary to ensure à 
correct fit, and then to produce a map or a cross-tabulation of the extents of 
the area over which, say, land use A at time 1 intersects with land uses A,B,C, 
etc. at time 2. The process is illustrated in fig. 5.12. It is clear that such area- 
based schemes and the statistical measures which describe the level of 
coincidence, are really appropriate only to land cover data. Given this, various 


other possibilities are available by ‘sieving’ different data sets. Fig. 5.13 
illustrates one example. 


In the past, such overlay has often been carried out by photographic means 
where two different data s 


d (1978) 
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accuracy by moving to artificial units such as grid squares may be very helpful; 
in some circumstances, the slivers are, however, of great importance and could 
not be retrieved from a coarse-resolution raster data base. 

A quite different approach to the comparing or linking Of data is taken in 
various other schemes, such as the Durham and Northumberland Land Use 
Surveys (Rhind and Hudson 1980) and the Joint Information System (Spicer 
et al. 1979). In the first of these especially, different files of data are linked 
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Figure 5.12 Overlay of two maps: land use at differer 
the difference between them (= change). 


at moments in time, 1 and 2, and 


Map 1 Map 2 


OK 


Ag Agricultural US unsuited for septic tanks 


U Urban ЕЗ OK Suited for septic tanks 


Agricultural areas 
Suitable for Septic tanks 


Ог new housing (non-urban and Suitable for septic 
tanks – on these criteria) may be isolated Normally. more complex criteria and 
more maps would be involved 


118 


A > 
м of high death rates Areas with high risk 
working age population industries 


Areas with high risk 
industries and high death 
rates in working age 
population 


119 


120 Land Use 


together either by a unique property number, by grid reference, by location 
within a post-code zone or an administrative district. The method of storing 
the data (see p. 92) ensures that they may be aggregated to whatever area of. 
ground is of interest. The extreme example of such flexibility is undoubtedly 
the Swedish Land Data Bank (Rystedt 1977) which stems from a statutory 
‘land ownership by parcel’ record in existence for 300 years. Rystedt has 
indicated that, since about 50% of the properties in Sweden are grid 
referenced, land ownership and other data from the file may be aggregated to 
other units for comparison with, for example, census data. Moreover, since 
the population registers in Sweden relate every person to a specific property, 
there is a link between property number and each individual's civic 
registration number: all central government data relating to individuals can 
then be ‘tied’ to areas of ground and combined at will. Such a system is, of 


course, extremely unlikely ever to become possible in Britain or the United 
States. 


DETERMINING OPTIMUM LAND USES 


zone and a specification of the 
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policy constraints were then formulated, based upon general factors which 
should be taken into account in defining the land use: one such constraint was 
to give preference, in accordance with agricultural capability, to the agricul- 
tural option when choosing preferred land use. Another of the 36 constraints 
was an upper bound - to limit the total area of urbanized land to 2,500 ha. 
Having defined such constraints, alternative objective functions can be 
maximized based upon changing the weights assigned to different results: if a 
decision-maker felt that equal achievement in any of the policies was of the 
same value to him, all his voting weights would be equal. On the other hand, if 
he was interested solely in maximizing the achievement of one preference, the 
weight given to that would be unity and zero to all the others. Clearly any 
intermediate position is possible and as many different decision-makers as are 
necessary may take part. The result is the best compromise allocation of land 
uses which meets the desires of those decision-makers involved. 

Such approaches are academically interesting and also have the advantage 
of replicability — the same preferences and other parameters and data will give 
the same result. They are also flexible in that preferences can be altered simply. 
On the debit side, they are so complex as to be rarely understood readily by 
those who must use the output and, as formulated, they still have technical 
shortcomings, e.g. they are partly aspatial when carrying out the optimi- 
zation: the location of allocation to urban uses, for instance, is forced next to 
existing urban uses only by considerations such as minimizing transport costs. 
To some extent, the Cocks and Ives approach also takes a deterministic 
attitude towards land use allocation — they point out that it ‘fails to recognize 
that preferred land use might be different for different dates, might differ with 
the time taken to realization and might differ according to contingencies 
(Cocks and Ives 1978, p. 99). Despite all this, it will be obvious both that ee 
modelling is relatively easily accomplished from pre-existing data 
bases — especially if these sit within a geographical information E = 
Р. 124) — and has considerable merit, not least in so far as the mapped results 
will often force a reassessment and refinement of the decision-makers instincts 


and preferences. 


Displaying the data 

Perhaps the greatest benefit of the r 
of handling land use (and other geo 
same data may be analysed statistica 
stored in numerical form (rather tha 
manipulation is easy and further analys 
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them provide some capabilities for mapping. producing histograms, scat- 
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made to any desired level of accuracy and graphic quality — subject to the 
quality of the original data, and the availability of appropriate computer 
programs and output equipment. As in digitizing map data, two basic 
methods of display exist, based upon vector or raster tec 
variety of equipment exists from com 
costing about £1,500 to very high 
graphic film and costing over £1 
directly on microfilm, ready for p 
more usually, the computer has bi 
standard line printer — 


hnology: a great 
paratively inexpensive pen plotters 
precision machines recording on photo- 
00,000. It is possible to produce output 
rOjection as slides or as a ciné film. Much 


ely to become less common because 
vantages, offset only by its low cost (Coppock 1975). 


of its numerous disad 


Handling and analysing land use data 123 


nix 4014): this is capable of drawing lines at 
r is needed, ‘hard copy’ may be produced at 


Figure 5.15 ^ cathode ray tube (Tektro! 
many metres per second; if a print on pape 
will. 


A development of profound importance 15 the evolution ый Kameron 
displays, notably cathode ray tubes (fig. 5.15), on which ss eee ss тен e 
be plotted extremely quickly and without making any eus Vui крче 
is required. Such equipment is only meaningful asa yr dede es 
inter-active system (see p. 124). It is technically posst = E ic m ү 
television screens and it may well be that access to lan саз veh 
bases via telephone links and TV screens will become muc 


in the future. 2 MCN 
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Figure 5.16 А block diagram showin 
per 100 m square) in Durham 
the more the properties. Hidden lines are removed 
have been added to aid recognition. Thi: 
data may be used to produce statistica 
unconventional maps (figures 5.8 and 5.9). 


£ the density of properties of all types (number 
City, viewed from the southwest: the higher the block. 
automatically; roads and rivers 
5 is based on about 20,000 properties. The same 
l summaries (e.g. table 5.2) or conventional or 


give maps, block diagrams, 
of people within a certain 
hospitals, and so on. 


graphs or tables describing variations in numbers 
distance of all or selected retail establishments, 


and Hudson 1980; Spicer et al. 1979; Thompson 1978) and elsewhere (e.g. 
Rystedt 1977, Walker and Davis 197 icati 
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in which they have modelled the processes involved. Floyd (1978) has pointed 
out that land use data are handled by geographical information systems in 
Puerto Rico. Internally, the systems differ in the type of geographical 
individual they handle, the way they store the data, the ease with which the 
user can express and extract what he requires, and so on, but most provide the 
rudiments of the needs listed on pp. 16 and 101. 

The systems in most frequent operational use appear to be those which 
collect data as an administration process and use them for a variety of 
purposes. Notable amongst these are the Swedish Land Data Bank (Rystedt 
1977) and the Tyne and Wear Joint Information System (Spicer et al. 1979). 
But perhaps the system most specifically designed for handling land use (ss) 
and land cover data is GIRAS, under development by the United States 
Geological Survey since 1973. The acronym stands for Geographic 
Information and Retrieval and Analysis System. The early versions of GIRAS 
were batch-orientated, i.e. the communication between user and system was 
by punched cards; genuine conversational use of the system from terminals 
was impossible. Later developments provided such an inter-active facility. 

GIRAS sets out specifically to handle the land use and land cover data 
which was to be available for all the USA by the end of 1982 (p. 65). The data 
are converted to computer form by line-following from 1/250,000 scale maps. 
In addition, maps of political units, census sub-divisions, hydrological units 
such as drainage basins, federal and state land ownership are also digitized 
and stored. Mitchell ег al. (1977) estimate that this will produce some 57 km of 
digitized lines by 1981. In pre-processing stages, the data are checked, 
corrected where necessary and converted to common storage in latitude and 
longitude units. 

Once this stage is complete, 
data converted to raster images 


data may be inter-related and the vector-type 
for comparison with satellite data (p. 117). 


The system can produce a wide variety of types of areal summary; it can, 
under certain circumstances, fill in data in unknown areas by interpolation 
from surrounding data; generalization and filtering are also possible. 
Selection of the data for these tasks may be carried out either (or both) by 
Specifying an area of interest and one or more land use codes: numerous 


combinations of attributes may be specified such as ‘select all residential areas 
bordering on water’. In plotting maps of the results, polygon areas can be 
: fied by the user and perspective or 


filled in wi г patterns speci user 

isome verd dh cie be generated. Finally, in Ef. based Meere 

Which are now being periodically up-dated and kara бш ү 

mode of operàtion, the system permits the generation or e use E els En 

data on past land use, land ownership, unit costs (ir avanan ane see a 
pattern. Such facilities 


i 1 гагу 

comparison of the results with the contempo 

permit the user to do, over a meaningfully large area» what E. ee id hand 
with two or three land use zones: they do not, of course o Мате therse yere 


philosophical and methodolo gical problems resulting from the considerations 
of data type, accuracy, etc. considered in chapter З; 
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6 Land use within Britain 


Introduction 

We have already pointed out that perhaps the most common fate of land use 
data is to provide statistical summaries which are then used for a variety of 
planning purposes. Such aggregations are also often the simplest task to carry 
Out from a technical point of view. In this chapter we describe, assess and 
compare some of the various statements about land use in parts or all of the 
United Kingdom. Our discussion is based upon a selection from the major 
data sources (table 6.1). A much more complete guide to British data sources 
is given in the seminal work by Coppock and Gebbett (1978). 

It is essential in reading this chapter to bear in mind two general 
considerations – the lack of direct comparability of the various surveys (see 
chapters 2 to 5) and the smoothing effect of using gross areal units. It is well 
known in the geographical community that, the larger the areal units, the 
smaller the variation between them. Consideration of land use taking, say, the 
county as the arbitrary and collective geographical individual in Britain would 
therefore give rather different results to those based on ‘standard regions’, 
administrative Districts or Enumeration Districts. Beyond this, we have a 
much more surprising difficulty – in establishing the percentage of the = 
€xtent ofa particular land cover. We may measure or estimate the extent o the 
land cover by a variety of means, yet the baseline figure (the area of Britain) is 
obtained by an accumulating procedure which is certain to eux some 
errors (Coppock 1978, p. 12). Although these are likely to be small, di серны 
іп organization of the statistics тау be significant. Сорроск (1978) has 
Pointed out, for instance, that the administrative areas supplied to the 
Registrar General of England and Wales and published in the volumes of the 
Population census and elsewhere include both land and inland water, ns 
the latter (totalling 2% of the land area) are excluded from the comparable 


Statistics supplied to the Registrar General of Scotland! In ee eue 
government definitions appear to vary over time without о а. s 
Nation: the Government Statistical Service be UK Bu se ^ 1 ) 
give Wales of 151,139 Кт“; the same bookie or 
ee m 2 The 1975 figure has been used consistently 


1978 gives the area as 151,207 km?. 
1n this book. 
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Throughout this chapter, all units used by the different authors have been 
standardized for comparison purposes; where conversions from Imperial to 
metric units have been made, they are based on constants tabulated by 
Anderton and Bigg (1972). 


The extent of the urban areas in the UK 


All urban land use studies have been bedevilled by the difficulty of defining 
what is urban (p. 49). Administrative definitions of urban areas were 
enshrined in the old County Borough/Rural District distinction existing 
between the 1880s and 1974. Even then, however, this was markedly 
unsatisfactory: it has been estimated (Best 1968) that 33% of the land in 
County Boroughs in England and Wales in the 1960s was rural. A variety of 
studies, such as DoE (1974b, 1975) and Goddard et al. (1976) have attempted 
to define the urban areas on different criteria ranging from completeness, 
contiguity and size of the built-up area to population density and journey-to- 
work characteristics. As a consequence, it is scarcely surprising that this 
problem of definition, allied to the different classifications used and to the 
different methods of survey, sampling or extrapolation, result in some 
variations. Appropriate allowance must be made for this in comparing 
different sets of figures (below): knowing what is appropriate 15 not a simple 
matter. 

The first moderately reliable and c 


land in Britain were those derived from m 
categories on the maps of the Land Utilisation Survey (see p. 62). The first 
Post-war estimates were provided by Dr R. H. Best, together with a break- 
down into the component parts of urban land use. 

Best's original mde for urban extent (Best 1959; Best and Coppock E 
Stem initially from the statutory obligation placed on local authorities in 
to carry out land use surveys and analysis before making their Development 
Plans. On the basis of selected maps submitted between 1949 and 1955, 
stratifications of settlements on the basis of population size were drawn for 
England and Wales and for Scotland and, using acreage and population 
figures for each Development Plan, a population density was calculated for 
each stratum. Acreage estimates for the whole country were then calculated 


i 5 : : he method 
by us f Population figures. The accuracy of t 
dudo atc j tof land use, the approach to 


therefore relied u h thod of measuremen с t 
pon the me . 
Development Plan sampling and the assumption that the relationship 


between density and land use was everywhere constant. и cin 
Severely criticized these aspects of the work and Best has alway ac ч Sa 

that the results — especially in areas of numerous small SE To s F : as 
Scotland — were less than perfect (Best 1976a,b). The us : о a ion 
(Coppock 1978, p. 51) ensured that they should be regarde rom ~ On 
the basis of this work, the total extent ofurban land in Britain X oe pe 

(о be 1.648 х 106 ва and in England and Wales, BS fe : ix 
Subsequently, Best and associates calculated the urban area at the ime of the 


omplete figures for the extent of urban 
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1961 Census of Population using data from later Development Plans and from 
reviews of those submitted earlier. Drawing also upon the Second Land 
Utilisation Survey (p. 63) for land use information in small settlements, the 
estimates for England and Wales for 1961 amounted to 1.49 x 10* ha (Best 
1976a.b). 

Fordham's procedures for estimating the extent of land use have been 
briefly described earlier (p. 57) and are elaborated in his two publications on 
the topic (Fordham 1974, 1975). The most important aspects of these are that 
they were based on a systematic point sampling from a sample survey using 
OS 1/2,500, 1/10,560 and 1/63,360 scale maps: because of the use of randomly 
selected areas within randomly selected map sheets, he was able to provide a 
useful measure of the likely accuracy of his results by calculating the 
coefficient of variation (the standard deviation of results as a percentage of the 
mean value). Urban land was defined as that occupied by buildings, roads, 
railways and immediately related open areas, such as gardens; any open areas 
within the urban perimeter which could not be identified as parks or playing 
fields were not included. Thus, although he emphasized that an objective of 
the exercise was to make his classification as comparable with Best's as 
possible, it should not be surprising if his figures are lower than Best's. Data 
were obtained from as many post-war 1/63,360 scale maps as were available: 
most were published in the periods 1948-55 and 1958-65, estimates of 
changes in urban areas at 1961 being obtained by interpolation. Most of the 
1/10,560 Scale maps used to sample rural areas dated from 1948-52; estimates 
of changes in urban land in these areas up to 1961 d ed via the 
surrogate variable of i vu DAT Xe ^w 
5 population change between 1951 and 1961. It will be seen 
as à consequence that there are a number of important assumptions also built 
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remainder of his estimates (see below) are highly accurate. The most extreme 
figure is that of Coleman — ignoring the difference in dates of survey for the 
moment, her postulated area of ‘urban’ coverage is 21% larger than that of 
Fordham. To some extent, this is entirely predictable – Coleman's figures are 
for ‘total settlement’ rather than for ‘urban areas’ as such. It is remarkably 
difficult, however, to say how much of this discrepancy is due to the difference 
in definition. As an example, the Coleman figures include all airfields; these 


Table 6.2 Land use in England and Wales in 1933 and 1963, according to Coleman 


(1978). 


Category of use 1933 % of total 1963 % of toal 
(ha) (ha) 

Tended open space 107,965 187,043 

Airfields 12,456 43,933 

Other settlement 971,690 1.398.166 

Total settlement 1.092.111 7:9) 1.629.142 10.8 

Permanent pasture 6,667.760 4,422,206 

Leys 908,555 1,937,745 

Arable land 2,977,832 3,692,348 

Orchards 105,186 111,085 

Allotments 24,628 19.784 Ре 

Total improved farmland 10,683,961 70.7 10.183.168 3 

Woodland 856,763 1,212,525 

Other cover types 2,359,433 si nd 

Water 130,150 Ги? 5 

Total cover types 3,346,346 22.1 3,311,326 21: 

Total area 15.122448 100.0 15,123,636 100.0 

Total area according 15.113,900 


to GSS (1975) 


Table 6.3 Land use structure 


of the UK and EEC in 1971, according to Best (1978). 
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Table 6.5 Estimated urban land use in the UK 1951-71, according to Fordham 
(1975). 


1951 1961 1971 
(km?) (%) (km?) (9%) (kn?) (%) 
South East 3,132 3,602 3,982 
West Midlands 1,336 1,501 1,671 
North West 1.615 1,756 1,963 
Northern 1.162 1,287 1,445 
Yorkshire and 
Humberside 1.242 1,368 1,522 
East Midlands 975 1,149 1,331 
East Anglia 417 461 538 
South West 1.554 1,704 1,976 
Wales 542 2.6 623 3.0 720 3.5 
England and Wales 11,975 7.9 13,451 8.9 15,148 10.0 
Scotland 2,185 2.8 2,254 2.9 2,287 29 
N. Ireland 773: 55 797 5.6 809 5.7 
United Kingdom 14,933 6.1 16,502 6.8 18,244 7.5 


"Тһе 1971 figures were obtained by extrapolating those for each urban area and then aggregating 
the results (Fordham 1974). 


Table 6.6 Total urban land use in England and Wales in the 1960s 


according to various authors. 


Area % total area 


Author Approximate date 

of survey (кт?) 
Best (19765) 1961 о 108 
Coleman (1978)* 1963, | 3,451 8.9 
Fordham (1974) КЫз 14.809 9.8 
Fordham 19 14,850 9.8 


DoE (1978) 1969 


Р ious dates. 
‘Interpolated by Fordham from information mapped ead Тол figures 
Derived by linear interpolation реа ае 1.490 x 10° ha (rather than his 
эв `$ (1976b) figure for ^r is that given by 
Колтук тд The extent of England salem z 
i 139 km". : shew 1roads and 

ооа а seam to settlement in total; шз Л jeu x SO 
railways, hamlets and dispersed аа E: 

extensive area than most of the other S 
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were only included in the Best study in so far as they impinged on the dieses 
land enclosed by the boundaries of the Town Map. We should note ome 
sample survey by Anderson (1977) who has specified that urban land in 
accounted for 9.7% of the total area (+ 1.1% as the 95% confidence limits), a 
similar or slightly larger ‘error band’ due to sampling existing around the 
Fordham data (Anderson’s base figure for the area of England and Wales is 
unknown). In principle, of course, the exhaustive, specially commissioned, 
DoE study should be the most accurate: in practice, this is also likely to be the 
case but some slight degree of undercounting will be included owing to the 
exclusion of any areas less than 5 ha in size. 

In theory, the relative magnitude of errors — and hence of those differences 
between the different studies which are not attributable to differing classifi- 
cations of urban land – should be at a minimum at such a coarse level as the 


national unit and get proportionately greater at more local levels. Yet the 


variations in land use between different areas are of considerable practical 
importance. Tables 6.4 and 6.5 


provide a comparison between two studies at 
the Standard Region level; th 


identical to the Economic Pla 
national figures are very сој 
regional level — 
detected 19% 
surplus was la 
the deviation 


he change in the 
rganization of local authorities in England 
and Wales; the Fordham eorganization, the 
after the regrouping and hence to the later set of 
regional boundaries, 


The composition of land use in Britain 
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Table 6.7 Individual land uses in Britain in 1961, according to 
Fordhani (1975). 


Standard Region % of urban land 


Buildings Transport Open land 


South East 24 33 43 
West Midlands 32 33 34 
North West 31 44 26 
Northern 20 45 35 
Yorkshire and Humberside 23 38 39 
East Midlands 15 51 34 
East Anglia 20 50 30 
Wales 20 65 15 
England and Wales! 24 4l 35 
Scotland 23 59 18 
N. Ireland 19 62 18 
United Kingdom 24 45 31 


! Calculated from Fordham’s figures. 


n where no effects from changes in 


indicating that these differences occur eve 
f the Fordham figures, only two- 


boundaries have occurred. On the basis о 
thirds of the urban area in 1961 was actually covered by concrete or asphalt 
While transport land, particularly in rural areas, dominates the figures. 
Fordham (1975, p. 76) indicated that less reliance should be placed upon 
these data than upon his figures for the extent of urban areas as a whole. 
Because of this and because they result from a complete, special purpose 
survey, we shall concentrate on the DoE statistics for description of the 
different land use types (table 6.4). In passing, we might note that results of 
accuracy checks based upon re-survey have not been published in respect of 


the D а ith (1978) has claimed high accuracy of photo- 
erie ери: | ‘ two ways: first, as originally 


Interpretation. n consider these data in 

Vos зы penn each class as a percentage of the total TOUR 
Areas in that region or, alternatively, as à percentage of the total a ‘mer 
trative area. On the first consideration, the greatest variation D m e 
extent of industrialization, a colossal contrast occurring between Wales and the 


Northern region at one extreme and East Anglia and the yee и бв 
Other. Partly as a compensation for this, East Anglia has rst root o 

its urban land devoted to transport uses ~ although we р y ia iB "s п 
absolute terms, this is quite small because East Sees s 5 ven est 
Physical extent of urban land of all the regions. The quee oi 
Scores surprisingly highly on the transport scale, having 
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poe pee DN. nd У 
a a у 


Figure 6.1 “Developed Areas’ in the South E; 


ast Economic Planning Region of Britain 
(provided by Department of the Environme 


nt; Crown Copyright reserved). 


absolute and relative amounts as the contiguous region, the West Mid- 


lands — home of the British car industry. Residential uses of land are generally 
highest in the least industrialized areas, 


Considering the other as 
"urban-ness' of the different re 
on how the regional boundari 
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Table 6.8 Annual average net transfers of (specified) land to urban 
use in Britain. 


Author Time period Area (1000 hajannum ) 
England Scotland Britain 
and Wales 
Fordham (1974)? 1951-61 — — 15.6 
Best (1978)! 1922-26 9:1 — — 
1926-31 21.1 — -- 
1931-36 25.1 — — 
1936-39 25.1 = — 
1939-45 5.3 — = 
1945-50 17.5 — — 
1950-55 15.5 — — 
1955-60 14.0 — — 
1960-65 15.3 2.5 17.8 
1965-70 16.8 2.8 19.6 
1970-74 14.9 2.0 17.4 
1931-60* 17.9 = = 
Coleman (1978)? 1933-63 16.7 — = 
5 1933-63 17.9 = == 


! Best's figures relate to transfer of ‘farmland’. 
2 This relates to a loss of 500,792 ha of ‘improved farmland’ over 30 years. 
"This relates to a gain of 537.476 ha of ‘settlement’ over 30 years. 

*Computed from Best's other figures. 


5Fordham's figures relate to transfer of any non-urban land to urban uses. 


Years (see Best 1978: Coleman 1978; Coppock 1978). Table 6.8 sets out the 


Various estimates produced of this rate at specified time periods. 

Despite this furore and dispute, the figures correspond remarkably 
Well — even though obtained from sources as diverse as agricultural returns 
Collected by the Ministry of Agriculture, Fisheries and Foods (Best), 
Comparisons of re-aggregated results from interpretations of figures produced 

Y Stamp's Land Utilisation Survey and from point sampling of land use 
maps of the Second Land Utilisation Survey (Coleman) and point sampling of 


topographic maps and interpolation to a decennial interval (Fordham). The 
only possible area of disagreement centres around Coleman s assertion 


(Coleman 1978 p. 19) that little by way of permanent loss by transfers of land 
Occurred for approximately one third of her 30 year period; on this basis, she 
Scaled-up the rate cited in table 6.9 by 50%. If continued on this basis, 
r Coleman has projected that the entire farmland resource would be 
Consumed in 400 years in England and Wales; ona continuation of Best's UK 
rate, the corresponding time period to Armageddon would be 900 years. Best 
as warned of the dangers of taking long-term averages, pointing out that the 
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rate of farmland conversion in the 1930s was very much higher than in recent 
years. In conclusion, we may note a curious item of total dissent: the Central 
Statistical Office have concluded (CSO 1979, p.167) that 1,500 ha of 


agricultural land were lost to other uses over the 4 years between 1970/71 and 
1974/75! 


Some local studies of land use change 


Little by way of generality can be deduced from the few local studies of change 
which have yet been published. Even so, these are important in their own local 
context. We shall consider only two — changes in the Thames Estuary between 
1962 and 1972 (Coleman 1978, p. 24) and in Cleveland County between 1976 
and 1978 (CCPD 1978). The changes are tabulated in tables 6.9 and 6.10. 
Since there are no obvious ways of checking the accuracy of these figures, We 
Shall have to accept them — at least for the present purposes. 

Colemar's data are derived from the Second Land Utilisation Survey and à 
re-survey of the area a decade later. They are interesting because of the 
detailed nature of the transfers shown; the significance of some of these 
transfers is, of course, only assessable in relation to the total figures (see 
Coleman 1976, p. 414). Even so, it is noteworthy that, while 18.5 km? changed 
into residential and commercial use (15 km? from ‘farmland’ or "vegetation ). 
18 km? passed out of such use, 7 km? of the latter going to ‘farmland’ ог 
"vegetation use. Some 6.5 km? became derelict land and 2.0 km? were 
converted from this into other (partly other unproductive) land. Some 
55.5 km? of farmland was lost in this area over the decade and 13.5 km“ 
gained to this use. Clearly the sort of figures used earlier in this chapter – 1? 
Which net changes only are shown — conceal much of interest and, especially. 


information giving clues to the mechanisms responsible for land use changes: 

The Cleveland study is based upon statutory land use change notifications 
and the use of a base survey from an earlier period. No direct detailed 
comparison between the Thames Estuary study and that of Cleveland are 
possible because of the different classifications involved. The most notable 
characteristics of the latter results 


n are the 2.5 km? converted from farmland to 
largely urban uses in the 2 year period and the net diminution in unused land- 
The largest contribution to the creation of u 


nused – or dormant - land 15 
that from land formerly used for residences. Even so, the scale of the change 
(0.15 km?) is rather small and the time period too short from which to 
generalize. Over-all, no less than 5.5% of the total land area is claimed to have 
changed its use between NLUC orders in this brief time and, of this change, nO 
less than three-quarters involved the transfer of agricultural and forestry land 
to urban uses. These compare with a 16% change in uses (over different 
categories) and 30% of the transfers being a net conversion from farmland (0 
other uses over the 10 years of Coleman’s study of the Thames Estuary- 


Г 


Concluding remarks 


The simple analyses made in this chapter of the tabulated land use summaries 
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illustrate that there is perhaps more consensus on the most aggregate levels of 
urban land in existence than is generally accepted. Even so, some important 
differences between authors have been indicated and some of these are 
unresolvable: realistic comparisons are only feasible for the situation more 
than a decade ago. When we focus on smaller spatial or geographical units 
than the national territory, considerable divergence of view exists in the few 
available statistics and even the most reliable are now (at the time of writing) 
more than a decade out of date. Considerable differences in interpretation 
have been made of the national ‘changes in land use' figures. Finally, local 
studies of land use are interesting and often especially valuable where they 
provide data on land use transitions – rather than net changes - but are 
often impossible to compare because of the different classifications used. 
From this point of view, the adoption of the NLUC and a better response to 
the DoE Circular 71/74 (see p. 15) would greatly improve our land use data 
base — we would know ‘what’ has changed to ‘what’, even if we did not know 
‘where’ with any degree of precision. 


Itis worth reiterating that many of these ; t s 
regions, districts. Until recently, we have had comparatively little published 


information on land use within functional urban units, such as towns or 
villages. Hitherto, the best information on such geographical units comes 
from ad hoc studies often containing maps, such as by Gautam (1976) or from 
detailed ones which can be aggregated to whatever geographical units are 
required (Rhind and Hudson 1980; Spicer et al. 1979): to that extent, the 
values of land uses by town given in table 5.2 are rather unusual. Recently, 
however, the Department of the Environment (DoE 1978) have offered to 
make available tabulations of land use in their five broad categories within 
each continuously developed area, i.e. for functional urban areas Pak is 
Physical terms. Such tabulations are too voluminous to publish for the о е 
Country, The implications of this situation are important when we а а íi 
begin modelling land use, especially urban areas. The following par (pa ES у 
then, reviews some of the models and theories which have been constructed to 


define and explain patterns of land use. 


statistics are for arbitrary units, i.e. 


Part 4 


вс 


~ 


[s 


7 
Models of agricultural land use 


Introduction 

en rural and urban land use 
he high proportion of land 
6) it is appropriate to 


While fr 
may be а point of view the distinction betwe 
evoted to E an arbitrary one (p. 49), in view oft 
Commence E екы uses (see chapters | and 
agricultural ја pe of land use models with those concerned with 
agricultura] is BOSE However, a major problem in comparative studies of 
Shown (p. Зи use is the paucity of comparable data. As we have already 
of measurement: ti п data are collected at nominal or perhaps ordinal scales 
арвец oj ај ded is. in discrete classes. As Haggett (1966, p. 158; see also 
9 IGU RE p. 197) notes, despite moves set in motion at the 
ational insi m Lisbon with the intention of establishing a common 
Iso p. 35) m вагу system, progress towards this goal has been slow 
. To a considerable degree, this reflects the marked variations 


that 
at are found ; 
nd in agri 
Probl in agricultural systems at à world scale and the consequent 
hich can satisfactorily encom- 


a superficial level. As a 
d to remain 


ted areas, such as Board's 


Intern 
See a 


region 


(1962 
) Study of 
Spite а the South African Border Region. 
is problem of absence of strictly comparable data, sufficient 


Wpirica 2 

iit ern ерке has accumulated to suggest that а characteristic spatial 
hhical context car land use, found in a variety of social, cultural and 

bri Uses агоџ sand ata variety of spatial scales, 1S ofa concentric zoning of 

e lefly describ nd nodal points. Several of these empirical case studies are 

Oncentric ed below. Not all the available evidence, however, points to 
Ў Zoning: for example, Jackson (1972, р. 261) argues that in tropical 


Nea cultivati 
i gi bn ZONER of concentric rings are uncommon. 
amenta] of agricultural land use patterns is one problem; a more 
" Propriate Senes is satisfactorily to explain these. In many ways it is 
b Ina contri commence a discussion of land use models with von Thünen 5 
n ribution of the ‘Isolated State’ (1826). Although it has recently 


n su 
8 : dixe 
Wealth 22510 that it was anticipated 37 years earlier by Adam Smith in The 
has generally been hailed as the 


2 of à 
f Nations (Chisholm 1979), this 
147 
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forerunner of modern location theory. It was an ea 


rly attempt to explain 
concentric land use zones yet retains 


considerable contemporary 
ptions and admits the impact 
tion patterns. Von Thünen's 


; — ud 

i i » aS а consequence, regarding von Thünen's model e 

Eee я s assump- 
Special, limiting case — not only from the point of view of the ass 


ө В s so 
Socio-economic environment but al 


; TS nt 
€ counter-ideology rather than as an а 
PProaches in turn, examining not only 
nce as to their validity, 


of reality. We consider these а 
models but also empirical evide; 


Von Thünen's ‘Isolated State? 


In his book Der Isolierte 


ished 
Staat in Beziehung auf Landwirtschaft, first publishe 
in 1826, von Thünen set out à model of a 


central city (fig. 


е arranged 
£ricultural land use zones arr ang 


concentrically around а 7.1; see also table 7.1). In order of 


Extensive Cattle raising 


Field grass with emphasis 
On dairy Products 


Figure 7.1 


Von Thiinen’s Isolated State. 
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increasing distance from the centre, the zones are of: intensive Vici 
forest; extensive agriculture; ranching; and waste. To understand why lan 
uses take this particular spatial arrangement, one must consider two related 
issues: first, the specific historical circumstances and experiences which 
formed the background to von Thünen's work (see Hall 1966): and second, 
the specific assumptions on which the model is constructed. Р 
With regard to the former, іп 1810 von Thünen (at the age of 27) acquired 
his own agricultural estate at Tellow, near Rostock on the Baltic coast of 
Germany. For the remaining 40 years of his life he farmed this estate, 
meticulously preserving copious records of the costs and revenues of its 
operation. In his theoretical analysis of agricultural land use patterns he drew 
heavily upon this empirical basis: many of the assumptions and all of the 
values of the empirical constants which he employed were derived from this 
highly specific experience. Certain features of his land use model also reflected 
the particular historical setting in which it was derived, notably the location of 
forestry near to the central city. This commanded such a location in von 
Thünen's day because of demands for timber and firewood, demands that are 


today satisfied by other commodities in industrialized societies. However. 
there is evidence that demand 


gave rise to it in I9th-century Mecklenburg. Gottman (1961) suggests that this 
may be the case around the intensely urbanized areas of the eastern seaboard of 
the USA. Again, there is evidence that in currently less technically advanced 
societies, such a zone may persist for similar reasons to those which held in 


19th-century Mecklenburg: Waibel (1958) points out such an arrangement in 
South East Brazil (cited in Haggett 1966, p. 167). 
Of more importa 


and in different places a 
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or in agricultural use to urban use. Fourth, the State is located on an isotropic 
plain: both fertility and transport costs are everywhere equal, so that 
production costs (other than those of transport) for a given commodity are 
everywhere equal, while transport costs for a commodity are simply 
proportional to distance. Fifth, farmers transport their own goods to market 
оп a dense system of routes which converge on the central city; thus transport 
costs are seen as a necessary cost of production. Finally, farmers act so as to 
maximize profit, automatically (and, implicitly, instantaneously) adjusting 
output to demand changes in a market which is perfectly competitive. It is this 
latter mechanism (which again presupposes à particular pattern of social 
relationships) which is in fact decisive in allocating land uses to given 
locations. 

In the context of land use allocation it has been suggested that the key 
Concept in von Thünen's formulation is that of locational or economic rent. 
Chisholm (1973, pp. 21-6) sketches out the nature of economic rent and 
illustrates its impact on land use patterns in relation to competitive bidding for 
locations. He argues that the concept of economic rent underlies all questions 
of competition for the use of land and, in addition, provides the means to 
resolve this competition into patterns of land use; thus, in a limited sense, such 
а conceptualization offers some understanding of why land use changes occur. 
In Ricardian terms, economic rent is the return that can be obtained from a 
Particular piece of land over and above that which can be obtained at the 
margin of economic cultivation. Imagine a town in which the demand for 
Wheat is met by cultivating only the best quality (grade A) surrounding land. 
Suppose this yields 2 tonnes of wheat per hectare. However, the population of 
the town expands and demand for wheat rises. It is necessary to convert 
additional non-agricultural land to agricultural use п order to produce this 
extra wheat on poorer quality (grade B) land, yielding only dU ipie i 
hectare; however, this requires production costs per unit area ! entica : 
Btade A land. Farmers cultivating the poorer land thus тебе че 0.5 tonnes o 


2 an identical outlay. It 
Wheat : 5 hose on the better land, for an iden 
: per hectare less than tho s of wheat per year (assuming 


15 thus worth their while to offer up to 0.5 tonne f grade A land, this 
?n annual harvest) for the property rights to a hectare О pes differences ў 
being the surplus product which arises because of soil es ii т s iis 
.. Now suppose a single landlord owns all the а heen 
interests of tenant farmers on poorer land to offer, say O23 09 


: Their yield рег hectare will rise to 
Ие н tho 0.25 tonnes per hectare 


tonnes, of which they retain 1.75, le rs displaced 

etter off than when sides with grade B с те E off: 
Om grade A to grade B find themselves 0.5 tonnes eben edo е уа, 
Indeed. it is in their interests to bid up 10 0.5 tonnes Pr bd get the same net 
Stade A land. At this figure, farmers оп both grades o result of soil fertility 
return for (ће same inputs. The surplus which acerucs 5 em ut amis A В 

erences is taken by the landlord. The ps da 

5 tonnes per hectare and that of grade B land 299: 
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05— Figure 7.2 Economic rent dt 
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fertility differences, i i ; 
prices of inputs pe ыо; е. а or erences in rhe 
distance from market inc роет WANS POL COS s 
«Өрен = Teases and transport cost rises, assuming a given 
n м ce, equal costs of inputs and yields per unit area, the return to the 
r from the production of a particular crop falls with i i i 
from market (fig. 7.3). This declini DEN ish Pap cine ав 
Шла Шс T 5 . This declining return isshown by the slope of line XY in 
cent Aba = ed portions of the columns indicate the levels of economic 
Кын if the next most distant location is cultivated. As such, under 
Guth s of a perfectly competitive allocative system, these represent the 
Š ng amounts that a farmer would pay to retain use of the land he farms. 
оа one crop has been considered but it is a simple matter to extend 
bom afc ion to the case of two (or more) crops, each yielding a particular 
might en rent in differing locations. A simple (hypothetical) example 
shaded = са cultivation of wheat and potatoes (fig. 7.4). In this case, the 
bus AE XV represents the level of economic rent of potatoes in relation 
viae г Z that of wheat with respect to potatoes. Wheat is therefore 
360" abo ых Вапа А, potatoes between A and 0. Rotating this line through 
brun e 1 central town yields an inner ring of potato cultivation, enclosed 
this Sad У heat cultivation. Given the assumptions which von Thünen made, 
еа arrangement arises for two reasons: first, the unit price which 
usi Perd command in the central market exceeds that of wheat; second, 
Potatoes Td costs rise more rapidly with distance from the market for 
A for wheat. Thus potatoes bring higher returns in the zone 
increas; ely. adjacent to the market; however, this advantage is eroded with 
HE ng distance and additional transport cost until the returns from wheat 
iss those from potatoes. 
Ore formally, economic (or locational) rent may be defined as follows: 
E= Y(p—a) – Ү/Ж. 
Y the crop yield per unit area, p 


he production cost (excluding 
mmodity per 


Where p: 
t па ihe economic rent, k the distance, 
transport) price per unit of commodity, at 
Unit disi; per unit commodity, and f the transport cost per cor 
ance. 
ring formation was not inevitable, 
h von Thünen made in deriving 
economic rent. He 
7 possible combinations in 
only an or other crop predominated oo. 
Condit; In which rings were formed. Ring formation necessitates | * 
one Tons held which, considered simply and intuitively. guarantee that the 
mic rent levels for the two crops intersect at some point away from the 


Mar ) 
A ket (as shown in fig. 7.4). More generally, perhaps the clearest formal 
r concentric land use rings to 


late 
f in of the conditions that must hold fo centr ОНАР 
seii 15 that by Stevens (1968). who recast von Thünen 5 model in a linear 
Sramming framework (see p. 206). One may conclude that the assump- 
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tions upon which such formal analyses depend were implicit in von Thünen's 
own analysis. 

Clearly a key element in determining economic rent levels for different crops 
over space is that of the costs and ease of transport. Certain crops tend to be 
more expensive to transport than are others. Some of them are crops which 
have a relatively low value in relation to unit volume or weight. Others are 
crops which deteriorate or perish rapidly and for which time to market may be 
crucial. Although historically the relative costs of transport have been reduced 
as a result of technological progress (often with spectacular impacts on 
agricultural location patterns, as in the case of refrigeration), differences 
remain in the ease and costs of transport of different agricultural commodities. 


Testing the validity and generalizin 


g the land use patterns of the 
‘Isolated State’ 


A problem with attempting to assess the empirical validity of von Thiinen’s 
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concentric zone model is that this geometric arrangement depends upon a set 
of assumptions which, by definition and design, drastically simplify real world 
conditions. However, in some parts of the world these assumptions are more 
closely approximated than others. Griffin (1973) suggests that Uruguay's 
physical and cultural landscape is sufficiently uniform to serve as a test site for 
von Thünen's model (fig. 7.5). 

Even so, Griffin notes that in two important respects the assumptions made 
by von Thünen are violated in Uruguay and therefore one might expect a 
rather more complex agricultural land use pattern than simple concentric 
zones. This is because both better soils and a more comprehensive transport 
System are to be found in the west of Uruguay and these might be expected to 
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attract the more intensive agricultural land uses (fips 7.6 and 7.7). 
Recognizing this and using information as to the actual areas dedicated to 
horticulture and truck farming, dairying, cereals, and stock raising, a modified 


model based upon the principles of von Thünen's original formulation can be 
constructed. 


Griffin suggests that if, subject to the above assumptions, Uruguay was à 


perfect example of an isolated state, Montevideo (the capital city) would be 
surrounded by four arcs of decreasing land use intensity (fig. 7.8). In the first 
zone, covering 5% of the national territory, the city would be enclosed byan 
arc of horticultural production and truck farming, extending from southern 
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7——— Secondary roads 


Connecting roads 
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Figure 7.7 Uruguay: transport networks. 


Figures 7.5-7.9: Adapted from The Geographical Review, Vol. 63, 1973, with the 


permission of the American Geographical Society. 
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Canelones through Florida and much of San José. Next would be a = 
zone, to supply the Montevideo market. Production of оа т 
perishable fluid milk products would be located on the southern edge visu 
zone; cheese and other milk products more able to withstand transpor E 
would be located on the northern fringe. This zone would extend from vM 
Canelones and western Maldonado through southern Lavelleja and Floric 
and into western San José, southern Flores and Soriano, and eastern Colonia. 
The third zone would be a cereals region, stretching from south-eastern 
Canelones and western Maldonado north west into Paysandu, including an 
area of cereals production nearest Montevideo and cereals – livestock 
combinations along its outer margin. The final zone, occupying the northern 
and eastern two-thirds of the country, would be devoted to stock rearing; the 
more intensive ranching systems would be located in the inner parts of this 
zone, the more extensive towards the periphery. 

Griffin then goes on to compare this model with the actual agricultural land 
use pattern in Uruguay (fig. 7.8). He concludes that, in general, the model 
agrees well with the actual intensity of land use and the location of different 
crops and that someone ignorant of the agricultural land use distribution in 
Uruguay would be greatly enlightened by studying the model as to hoy 
agricultural land use varies spatially over the country. He notes, however, à 


much better Correspondence between expected and actual land use patterns in 
Western than in eastern Uruguay. 


Griffin then proceeds to exa 
actual and expected patterns, 
cation based upon crop-livest 
yielding seven areal classes (fi 
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mine more closely the relationship ee. 
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work on Uruguay. Relaxing other assumptions challenges the validity of the 
theoretical structure erected by von Thünen and these we consider below (see 
chapters 9 and 10). In essence, relaxing the assumptions considered here 
produces more complicated land use patterns than simple concentric circles, 
but the processes, while their manifestation becomes more complicated, 
remain at root those assumed by von Thünen. ` 

First, one can relax the assumption of only a single nodal point and admit 
the existence of other market towns. Von Thünen himself considered the 
impact of a subsidiary city on the geometry of production zones. In practice, 
the intermingling of the production zones of different towns is the rule, a 
complicating factor in empirical analyses of such zones: such a situation is 


clearly demonstrated by Rutherford et al. (1966) in an analysis of agricultural 
location patterns in New South Wales, Australia. 
Second, consider th 


4). As transport costs fall, one would anticipate that 
ion in agricultural production would increase: Taafe and 


and use rings would expand, and in relation to а 

» that peripheral land use zones might be displaced outside the state 

»Tather than a single town being the regional market 
f such zones, a group of towns (not necessarily 

te) might come to function as the market. 

antial body of evidence to support such propositions. 

Jonasson (1925, p.290) sees Northwestern Europe as ‘one vast con- 
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Table 7.2 Average distance (km from London) over which agricultural imports to 


Britain moved, 1831-1913. 


Imports 


1831-35 1856-60 1871-75 


1891-95 1901-13 


518 


Fruit and vegetables 0 1.140 3,008 
Live animals 0 1,008 5,648 7,200 
Butter, cheese, eggs, etc. 419 848 2,576 4,992 
Feed grains 1376 3,248 5,184 7,728 
Flax and seeds 3432 5,200 6,528 6,240 
Meat and tallow 3,200 4,640 8,080 10,000 
Wheat and flour 3,880 3,472 8,240 9,520 
Wool and hides 3.680 14,128 17,616 17,440 
Weighted average for 

all above imports 2.912 5.840 8.080 9,408 


Source: Peet (1969, р. 295). 
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(1944) provides evidence of directional variations in transport cost in the 
USA, in areas near to Milwaukee and Chicago. He has mapped the pattern of 
railway freight rates for grain and for livestock moved to Chicago (fig. 7.12). 
Incand d maps the contour interval is 2 cents per 45.45 kg (100 Ib); areas over 
13 cents are stippled in the case of grain, those over 18 cents in the case of 
livestock. Given these rate structures and considering two points equidistant 
from Chicago (£) in physical terms, the locational advantage with respect to 
alternative land uses is markedly different — у has а locational advantage in 
livestock production, 6 in grain production. These distortions of simple 
transport cost-distance relationships reflect the fact that, in general, 
transport to market is not the responsibility of farmers aiming to minimize 
their transport costs but rather that of transport companies, inherently 
monopolistic in their operations because of the unique characteristics of 


FREIGHT RATE,CENTS / 1001Ь 


O 20 40 60 80 
DISTANCE FROM@ML 


i i areas of the 
Figure 7.12 Directional variations in railway freight ы » selected area 
8A; West of Milwaukee (a, b): Southwest of Chicago (c. 9). 
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locations. In the case of private companies they may be more concerned to 
maximize their revenues, and, perhaps, in the case of State companies, to 
minimize total movement within an economy, rather than with minimizing the 
costs of movement of particular individuals. Ке 

A fourth assumption that can easily be relaxed is that of equal soil fertility. 
Again, von Thiinen was aware of the practical implausibility of this 
assumption and that land use patterns are affected by differences in soil 
fertility, parent materials, relief, climate and related factors, as well as by 
transport costs, and he considered the effects of such differences on his 
concentric zone model (fig. 7.11). Again, there is considerable empirical 
evidence of the relationship between soil type and land use. For example. 


Griffin demonstrated a relationship between soil type and land use in 
Uruguay. Hidore (1963) has shown a 


moderate positive correlation 
(r= 


+ 0.65) between flat land, defined as slopes of less than 3°, and the 
production of grain as a cash crop in a sample of 730 counties in the north 
central USA. It is possible that, with the erosion of transport costs as a 
Proportion of total production costs, what we might term the natural resource 
endowment has come to have a progressively greater impact on agricultural 
land use patterns. | 
A further way in which а simple concentric pattern of land use is altered 1s 
by recognizing that production costs for a crop can also vary spatially as à 
result of using different methods of production. This can operate in two ways. 
One is that the method of production for a single crop can change between 
locations, thereby varying the non-transport element of production cost. 
However, if such changes are confined to within a zone, a point is reached at 
which economic rent is raised more by switching to another land use (or falls 


oiding disturbing the geometry of concentric 
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part, these contrasts between the two areas reflect the returns to liquid milk as 
opposed to processed milk (butter, cheese, etc.) to which von Thünen drew 
attention. 

In some circumstances, however, switching between production methods 
can distort the symmetry of decreasing intensity of production with increasing 
distance from market. Chisholm (1973, p. 26) identifies two situations in 
which this may be the case: first, when output per unit area is very large, 
despite small inputs, and is of low value per unit weight or volume. Such crops 
are grown near to market. An example of this in von Thünen's time was 
timber. Second, when large quantities of inputs yield a high value per unit 
volume product. An example of this would be butter production located at 
some distance from market. In all these cases, however,the criterion upon 
which is made the interdependent choice of which commodities to produce 
and which production system to employ is the same: that of profitability. As 
Lósch (1954, p. 51) noted: ‘total profits are decisive; there is no additional 
criterion for individual crops.’ If we accept this viewpoint, then it is quite 
Consistent to produce the same crop in different locations with different 


Production systems. 
A final factor which can distort a simple 


is to admit the existence of scale economies and thei ct ‹ t 
land use patterns. As agriculture has become more industrialized, organized 
around bigger and more capital-intensive units, the importance of scale 
economies in shaping agricultural location patterns might be expected to 
increase. In addition to internal economies at the individual farm level, 
external economies also operate at the regional scale to affect agricultural land 
use patterns. Harvey (1963) demonstrated the importance of such ун 
especially in relation to information about rapidly changing od : cm 
ditions, in explaining the evolution of the Kentish hop ane Б a 
(1973, p. 168) has demonstrated the importance of external sca нь 
With respect to Californian agriculture. Helped by е кн Pw 
conditions, California quickly became a major supplier ofits in о 
Northeast of the USA. The scale of production and Wem i n 
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ЕИ physically реа меа en Pus " rized road transport 
Subsequently been eroded by the development of mo d: neu TUA 
у псе scale economies are of less siihen Kee is with those from 
has enabled producers in Florida to compet deu increasingly com- 

alifornia. Finally, standardized црне abi italist world and this may 
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lead to further development of concentrated P тот 4 in fact, such an 
а regional scale. Haggett e! al. (1977, P- 219) pi ice но ос df 
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3&ricultura] production, such as rhubarb cultivati 
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Further evidence of concentric zones and an alternative explanation 


Von Thünen argued that the concentric zone pattern would ln а den 
scale of individual farms as well as of regions, precisely ime uA 
principles would operate at the two spatial scales. In addition o Miei 
supporting the presence of concentric ring arrangements at per а e 
national and regional scales, a considerable body of empirical evi e fom 
accumulated which suggests that such patterns are commonly found at ЭН 
or village level. Moreover, several of these examples аге drawn from Us ҳи 
where the social processes of land use sorting via differential economic rent а 
tently inapplicable. l 
EA ae in Haggett 1975, рр. 390-1) describes such a zoning pattern 
around a village in northern Nigeria. He identifies four zones. First, an inner 
garden zone of close interplanting, a continuous crop sequence, and intensive 
care. Second, a zone extending from 0.8 to 1.2 km from the village which т 
continuously cultivated (mainly with Guinea corn, cotton, tobacco an 
groundnuts) and fertilized. Third, a zone with an outer boundary at 1.6 ie 
which is used for rotation farming, the land being cultivated for 3 to 4 уаз 
then left to return to bush for at least 5 years to regain its fertility. Fourth, à 
zone of heavy bush within which there are isolated clearings, the three zones 
Sequence being repeated in each of these. f 
Chisholm (1973, pp. 49-66; 1979, pp. 45-59) also cites a number © 
examples of zoning at this scale in countries as diverse as Bulgaria, Finland, 
Ghana, India, the Netherlands, Spain, Sweden and the USSR. Despite the 
variety of settings from which these examples are drawn, there is a tenana 
for inputs of both labour and fertilizer to decrease beyond a seemingly critica 
distance of 1 km from the farm or village. f 
One of the more interesting and better documented of such cases is that о 
land use around the Sicilian Villa 
relationship between distance fr 
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Figure 7.13 Land use in relation to distance from the village centre: Canicatti, Sicily. 


Table 7.3 Land use, labour inputs and distance from Canicatti. 


Land use type Vineyards Olive Unirrigated 
groves arable 


Average labour input 

(man-days/ha) 90.0 45.0 35.0 
Modal distance from 

Canicatti (km) 1.5 25 Es 


Source: Chisholm (1962, p. 63). 
ntre. Even fora given crop, 


rest to the ce r 
d as distance 


de А 
manding аге, on average, grown nea 
intensive methods are use 


t * 
Er is some evidence that less labour- 
ret the centre increases. 
6 considerations influence t 
Шу, South Рак USA (Kollmorgen ап 
farmers akoi : der of the county in which 
ers who resi 0 miles from the border o y 
reside more than 3 devote a much larger 


| eir fa f d to 
T i armers ten 
rmland is located. Such r Б. crops (ta le 7.4). The 


Proporti 5 
tion of their generally smaller farms to ca 

poh sorte’ thus distinguished as areas of wheat 

icultural pattern is one 


ar ЕР © 
PUR of ‘suitcase farmers are 
uction in counties in which the 


ur of ‘suitcase farmers’ in Sully 


he behavio 
d Jenks 1958). These are 


dominant local agr 


168 Land Use 


Table 7.4 Land use in Sully County (in 1950) in 
relation to the residential location of farm 


operators. 
Local Suitcase 

Jarmers farmers 
Average farm size (ha) 518 295 
% of farm area 
cash crops 14 60 
feed crops 25 21 
livestock 56 11 


Source: Kollmorgen and Jenks (1958, p. 34) 


of diversified crop and livestock production, two-thirds of the land area being 
devoted to pasture and feed crops. 
Consideration of this and ot 


this chapter) led Haggett (196 
abstract explanation of these 


i); unit transport cost to move the 
€ (Cj); movement resistance (г), defined as W; 
circular land use pattern, the cost of movement 

€ circle for each land use type may be estimated 
as: 


Нара) = W.C а (А ),1 = 1,2 


In fig. 7.144, these weighted costs (H) are 
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corresponding dmax is 13.82 k 
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n fig. 4.145. Моге formally, this may be 
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Table 7.5 Derivation of net movement inputs. 


Land use Area Max. radius, Weight, Cost of Movement Net movement 

activities required, dis W, movement, resistance, inputs at radius 
А (кт>) (Кт) (tonnes/km? ) С; [^ с e) 

(unit|tonne ) 

Type 1 100 5.64 3 1.0 3.0 16,92 

Type 2 200 7.98 2 0.5 1.0 7.98 

Type 3 300 9.77 1 2.0 2.0 19.54 

АМ types 600 13,82 = 

Sources: Haggett (1966, p. 162). 


Haggett et al. (1977, p. 201). 
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Figure 7.14 Stages in the analysis of hypothetical movement inputs for land uses 


where is the location of the ith an area equivalent a 
600 km? (of the areas Ау, Az, Ау) and focused upon a section throug 
360°. On this basis, the minimum movement solution is given by the sequence 
132. This places crop 1 nearest th 

resistance value: table 7.5) and crop 2 furthest from the centre (this having Фе 
least movement resistance). 


Jth point within a circle w 


Models of agricultural land use 171 


Concluding remarks 


We began this chapter by considering von Thünen's model of the ‘Isolated 
State’ and the theoretical framework from which this agricultural land use 
model arose. A number of studies were briefly discussed which demonstrated 
that, in certain circumstances, this model retains considerable value in helping 
to account for agricultural location patterns. However, the theoretical 
account it offers is based upon certain historically specific premises concerning 
the processes which govern agricultural location patterns. A further com- 
plication is that there is evidence (in addition to that cited above, see, for 
example, Horvath 1969) that even when these postulated processes are not 
dominant, concentric land use patterns may still be observed – to borrow 
Harvey’s (1969) terminology, the model is over-identified. ; 
Recognizing the historically specific character of the processes invoked by 
von Thünen, Haggett suggested a solution to the dilemma posed by the 
historically limited character of the land use allocation process central to von 
Thünen's model. Reflecting the locational analysis approach to understand- 
ing spatial patterns, which rose to prominence in North American and British 
Beography in the 1960s, this involved constructing a general explanation : 
Concentric agricultural land use zones in categories which abstract ds: an 
Cut across particular social relationships which govern agricultura d 
duction. Haggett (1966, p. 165) makes this quite explicit with respect to his 
Own formulation and that of von Thünen: 'Our concept of movement input | 
Perhaps simpler in that it avoids specific consideration of оше 
Production constants, p and a, and substitutes for them assumptions а 


demand for products in terms of area (4). = 

Моге ат. however, the aim of producing general MT 
Come under attack, precisely because of its high level o: p edes 
deliberate neglect of the specific social relationships that under lassus 
Patterns, This issue we take up in chapter 10. For the moment, У 
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8 Models of urban land use 


Introduction 


There is a well-developed intellectual tradition of studying urban land use 
patterns, in part a reflection of the increasing importance assumed by urban 
areas in social and economic affairs in the last two centuries. Moreover, cities 
form relatively easily identifiable and mappable units for some of which a 
flood of comparatively uniform data have been available for the last century 
and a half (Haggett et al. 1977, p. 8) - insome, if not all, of the world. Thomas 
Milne, for example, produced a land use map of London in 1800, using 
Seventeen land use categories (Hodgkiss 1977, Р. 110). In some senses, 
therefore, the patchy nature of urban data has rendered it more suitable for 
intellectual modelling exercises than for Very practical purposes: we have 
already seen (p. 8) that Best, Coppock and others have bemoaned the lack of 
comprehensive data for urban areas. 

A number of models have been proposed which attempt to describe and 
account for intra-urban land use patterns. Perhaps reflecting the complexity 
and variety of forces at work Shaping these patterns, such models of urban 
land use have arisen in a variety of social science disciplines; sociologists, 
economists and human geographers have all contributed to attempts to 
answer vexed questions concerning urban land use patterns, perceiving thes¢ 
from their own particular disciplinary standpoints. More recently, ар“ 
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review see Johnston 1971). Leading on from this, we consider more recent 
attempts to understand urban socio-spatial structure, which have arisen in 
response to critiques of the models proposed by people such as Burgess (1925), 
Hoyt (1939) and Harris and Ullman (1945). In addition to these ‘general’ 
models of urban land use, models have also been developed of the location of 
one particular land use within cities. We conclude by examining one such type 
of ‘partial’ model — models of intra-urban retail location. 


Burgess’ concentric zone model 


The central thesis embodied in Burgess’ (1925) model is that urban land use 
patterns conform to a concentric zonal pattern. He conceptualized urban 
areas in terms of five rings of different types of land use (fig. 8.1). First, the 
most central area of the city is occupied by the central business district (CBD), 
the focal point of commercial, civic and social life in the city. Within this area 
are to be found the main shops and offices. Transport routes converge on the 
CBD which is thus the most accessible location within the urban area. The 
Second zone is the transition zone, an area characterized by blighted 
Conditions and the penetration of commercial and industrial uses into 
residential areas. This is the area of lowest residential quality, inhabited by 
Immigrant groups and those most disadvantaged and powerless. The 
remaining three rings are purely residential, the quality of residential areas 
Increasing with distance from the centre of the city, in response to the 
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differential ability of groups of people to be able to afford the cost o init 
work. In order of increasing distance from the CBD these zones are: mi т A 
occupancy working-class housing; single-family dwelling; and, finally, a 
peripheral zone with both suburban areas and satellite towns. à mos 

Burgess' model thus represents an extremely simple representation of ur ~ 
land use patterns; in essence, an ideal-typical model of land use and also о 
urban socio-spatial structure. Moreover, it is a model which links with ма 
conception of process and land use change, both in terms of the interna 
Structure of cities and the conversion of rural land to urban use. Reflecting his 
association with the human ecology approach to the study of urban areas, 
Burgess postulated that the concentric circle structure reflected the annular 
expansion of urban areas via a progressive movement outwards of commerce, 
industry and people, the successive invasion of particular areas by differing 
activities and groups of people. While prepared to concede that the form of the 
concentric zone pattern might be altered in particular cases by transport 
routes or terrain, he nevertheless maintained that the basic logic of growth asa 
result of colonization of Successive outer rings would remain valid. This 
Conception of the processes governing urban growth and land use allocation 
and structure, particularly the 'Sub-social' process of competition for 
location, is based upon analogy with succession in plant communities. 

A number of criticisms can be levelled at Burgess model. These are 


comprehensively reviewed by Carter (1976, pp. 175-93). The criticisms can be 
categorized into three broad lypes: fi 
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implicitly, a closed urban system with all employment in the CBD and with all 
employed residents of the urban area working there. Attempts to introduce 
consideration of the existence of multiple nuclei are considered below in the 
context of Harris and Ullman's model. Finally, attempts have been made to 
introduce a size variant, which raises questions about the nature of the 
transition from uni- to multi-nuclei forms in the course of urban growth. 
There is, however, some confusion in this respect in Burgess’ original 
formulation. While on the one hand claiming to describe patterns in the 
largest USA cities, Burgess’ model assumes only one functional centre within 


urban areas. Yet such an assumption has greatest validity for small towns and 
is increasingly less valid as urban areas grow larger. 


Hoyt's sector model 


Hoyt's (1939) sectoral conceptualization of urban form and growth can be 
Seen as a direct response to Burgess’ work and the concentric zone model. In 


that Hoyt specified a directional as well as a distance from the city centre 


component to urban land use patterns, his model may be seen as an 


Improvement over that of Burgess (Haggett 1966, pp. 178-9). At the same 
time, several of the criticisms levelled at that model are equally applicable to 
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Hoyt's sector model. For example, on the one hand, what we may call 
technical criticisms and, on the other, criticisms of lack of universality may be 
applied as well to Hoyt's as to Burgess’ model. 

Like Burgess, Hoyt developed his model of urban form and the processes of 
the development of this form on the basis of evidence taken from quite specific 
historical circumstances. The empirical basis of Hoyt's conceptualization was 
detailed historical study of residential rent levels in 25 cities of the USA 
(fig. 8.3). On the basis of these (op. cit. pp. 73-6), he concluded that, despite 
differences between individual cities, 


there is, nevertheless, a general pattern of rent that applies to all cities. 
This pattern is not a random distribution. It is not in the form of sharply 
defined rectangular areas, with blocks in each rental group occupying 
completely segregated segments. It is not in the form of successive 
concentric circles... Even when the rental data are put into a 
framework of concentric circles there is revealed no general gradation 
upward from the centre to the periphery. From the evidence presented, 
therefore, it may be concluded that the rent areas in American cities tend 
to conform to a pattern of sectors rather than of concentric circles. The 
highest rents of a city tend to be located in one or more sectors of thecity. 
There is a gradation of rentals downwards from these high rental levels in 
all directions. Intermediate rental areas or those ranking next to the 
highest rental areas, adjoin the high rent areas on one or more side, and 
tend to be located in the same sectors as the high rental areas. Low rent 
áreas occupy other entire sectors of the city from the centre to the 
periphery. 


Hoyt’s generalized model is shown in diagrammatic form in fig. 8.4. 


The quality of the data upon which Hoyt's model was based has never 
cen seriously questioned (Everson and Fitzgerald 1972, p. 36). This point is 
9! some importance when evaluating the relative merits. of a sectoral as 
Compared to a concentric zone model, even in the very specific circumstances 
of the growth of American cities in the early 20th century. A comparison of 
Urgess’ rather subjective description of land use patterns 1n Chicago with 
©yt’s more firmly grounded description of rent patterns (fig. 8.5) suggests 
"?nsiderable disagreement as to the land use pattern within the same city in 
“саду the same period. Purely on empirical grounds, there are good E 
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locational pattern and also (as did Burgess) that of explaining the processes of 
producing urban growth. This is important in so far as the internal spatial 
organization of the city reflects those processes which in the first instance 
produced urban growth (see Aglietta 1978). 

Nevertheless, given this initial assumption, Hoyt postulated that land uses 
Will migrate out from the centre in wedges. The key to the evolving land use 
and rent patterns is the location of the highest status residential area; fig. 8.6 
illustrates the changing location of such areas within Boston over the period 
1900—36. Hoyt (1939, p. 114) argued that the changing locational pattern of 
Such areas did not skip about at random in the process of movement but rather 
followed a definite path in one or more sectors of the city. He suggested a 
number of factors which would influence the location of high status residential 
areas. Perhaps the most important of these was the location of major arterial 
Toutes into the city. In addition, however, several other factors were seen as 
Important in determining the location of such residential areas: waterfronts 
Not used by industry; high ground free from flood danger; open countryside; 
the houses of community leaders; existing nuclei of buildings or commercial 
Centres; and the operation of real estate promoters. | у 

The last factor is of particular importance because American housing and 
Property markets have been and continue to be usually organized to protect 
existing areas of high property values and exclude undesirable land uses, such 
à5 unsightly or polluting heavy industry, from these and adjacent locations. 

горему markets in other capitalist countries are similarly organized. Of 
Course, rent levels alone may be sufficient to screen out land uses which are 
Considered undesirable and which would threaten existing property values. 
Furthermore, there may be advantages in such other activities ШЕЕ ni 
in common locations. The net result of these various processes етика“ 
through and structured by property institutions is a sectoral шоа 
Tents and land use within the city. Hitherto we have assumed bru | the 
Organizational processes are structured sectorally, then so will the lan ced 
Pattern. This is not necessarily so, however, for the resultant land use pattern 
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may show evidence of concentric zones, as sectors migrating out leave behind 
partial zones of homogeneous land use (consider, for example, fig. 8.6). 


Mann’s fusion of the Burgess and Hoyt models 


Taking up the point that sectorally structured processes may still piaca 
partial concentric zonal patterns, Mann (1965) has attempted a fusion o 
Burgess' and Hoyt's models. While adhering to a unicentred city, he also 
attempted to modify the resultant model in a way which makes it more 
appropriate to the historical context of British cities in the post-Second World 
War period rather than to American cities of the inter-war years (fig. 8.7). For 
example, Mann's model takes account of State intervention in the provision 
and location of housing (a point we amplify in chapter 9). 


Harris and Ullman's multiple nuclei model 


The models of urban land use patterns considered thus far have, despite many 
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city. Second, some activities group together because they reap benefits from 
agglomeration. For example, those involved in the legal profession character- 
istically locate in close proximity to one another; likewise those involved in 
banking and related activities. Third, some activities repel one another; for 
example, there are pressures which tend to push heavy industry into areas 
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Breve ois d pu high status residential zones. Fourthly, some 
um nable to afford the rents necessary to occupy the most accessible 

sets ВА cu we amplify below. 
PU vi n n that, in pointing out that most major cities are multi- 
йрек x uni-nucleate, Harris and Ullman were doing no more 
бурш ү а act of life that is well-known to inhabitants of such cities. 
= oe upon ац model of urban form has been applied with some success 
Су (а Moe for example, Smith (1962) has done so with respect to 
Macs shes е ). Nevertheless, evaluations of the utility of the multiple- 
down oo iffer widely. Everson and Fitzgerald (1972, p. 38) make the 
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Dites oe so escriptively general as to lack any real explanatory content. 
Nie ‚р. 188) hints at this when he concludes that: ‘It is based on well- 
ier: ements regarding uses and makes no marked contribution to their 
x association in area in a location sense." 
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d times and in different places, claims have been made as to the 
(1949) н: ; the various models discussed above. For example, Blumenfeld 
Philadel „иы: that a concentric land use pattern Was present in 
каана. Jones (1960) has argued that the pattern of high status 
Would a areas in Belfast is consistent with the sector model. Each model 

us seem to have a limited descriptive value, to apply in some but 
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br e given urban land use pattern to show traces of the patterns 
Posed in all three models. Smith (1962), on the basis of a study of Calgary, 
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tance relationships in urban conversion of land in southern 
Haggett in advocating a fused growth model in which growth proceeds 
concentrically, not only from the main urban centre but also from various 
Sub-centres, and is intersected by a radial growth pushing outwards along 
transport lines from the main centre. Furthermore, progressive sorting of 


differing land uses into distinct social, economic and technical zones 15 
envisaged within the model. 
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might fail, but in view of the impasse that has been reached in this field 
from the starting point of general theory, it is well worth making. 


Indeed, views similar to those expressed by Gittus have attracted consider- 
able support; these are reflected in the numerous factorial ecologies of the 
Socio-spatial structure of urban areas. This is neither the place to review the 
statistical basis of factorial ecology (for this see King 1969, pp. 165-92) nor to 
recount in detail the substantive results of such studies (for this see Taylor 
1977, pp. 254—84). Such studies have introduced technically more sophisti- 
cated methods of describing urban socio-spatial patterns and hence yielded 
Some important insights into these, but empiricism cannot offer a solution to a 
theoretical impasse. Indeed, it is rather naive to imply that one can measure 
urban structure without at least some tacit theoretical conceptions concerning 
this. While theoretical and empirical research remain inseparably related, 
it is the latter which must be given primacy. ^T 

If the theoretical content of existing models is inadequate, then rectification 
of this weakness necessitates the development of more adequate theory. While 
More detailed empirical investigation may well be a necessary part of such 
development, it cannot in itself be sufficient. Everson and Fitzgerald (1972, 
P. 40) conclude that the various urban models discussed above are useful 
descriptive tools which describe the land use that can be seen in a city but do 
Not explain the reasons for the growth of these land use patterns. While one 
Might object that this is perhaps too sweeping a dismissal, it is difficult to as 
the general point that they make. This suggests the need for more e 
theoretical statements which subsume, within a coherent framework, the 
Variety of urban land use forms suggested by the various models. As orsa 
in this, we consider more fully the various critiques of these models tha 


been advanced. 
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being discontinuities and distinct steps between zones, values of various 
variables decline more or less continuously from the city centre. A second, 
related form of this criticism is that intra-zone variations are as great as those 
between zones. Note, however, that such criticisms are equally applicable to 
other urban land use models which have been proposed as alternatives to that 
of Burgess. Indeed, these intra-zone variations are merely specific expressions 
in the context of urban land use models of general problems that arise in any 
spatial analytic study which involves regionalization and the partitioning of 
space into areas that are in some sense homogeneous. To some extent these 
problems can be alleviated if land use data are available on a highly 
disaggregated basis, both spatially and by land use type (see chapters 3 and 5). 
Unfortunately, such data are rarely available on a comprehensive basis 
(although see Rhind and Hudson 1980). 

The second type of criticism which rejects the concentric zone model is more 
serious for it is not met by the collection of better data; it questions the 
appropriateness, validity and generality of Burgess’ conception. Again, 
though, similar criticisms can be made of other urban land use models. The 
model is claimed either to be anachronistic or to lack universality. With regard 
to these charges, however, it is pertinent to bear in mind that Burgess himself 
intended the range of application of his model to be the largest, most rapidly 
growing and industrializing cities of the USA in and up to the 1920s. AS 
Castells (1976, p. 40) has pointed out, to conceive of the city (as Burgess did) 
as an ecological complex (the interdependent system of population, environ- 
ment, technology and social organization) is equivalent to analysing it as the 
product of the social dynamics of a particular historical and geographic 
formation. Castells (1976, p. 41) goes on to argue that ‘where Burgess errs is 10 
(implicitly) presenting as a universal feature a social process which is found 
only under particular conditions. Th 
kind of urban growth...’ 
then, it is on the ground tha 
historical and geographical 


us his analysis accounts for a ри 
(emphasis added). If Burgess is to be criticizec» 
the failed to spell out with sufficient precision the 


specificity of the processes that underlay his pas 
use model. However, as Castells is forced to admit, Burgess made no explic! 


claims as to the generality of his model — rather the contrary. Such modesty 
has not deterred others from Subsequently attempting to apply the model in 
time and space contexts other than that in which it was devised. 

The criticism that the model is anachronistic reflects social and political 
changes Which have affected Western Society since Burgess devised ae 
Concentric zone model. A particularly important change has been the rise 0 
State intervention in various forms which has affected land use patterns: for 
example, in provision of public sector housing and more generally in land оа 
and development control (see chapter 9). In the USA, prior to and during! Е 
mal; land use was mainly determin 
e ct one (and in some places this is still 5 
Prisingly, the impacts of State intervention аге 10 
etry of concentric land use and social status 20165 
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distance from the city centre increased in the model, so the status of residential 
areas rose. 

Increasingly, however, in Western cities this simple equation of rising status 
with increasing distance from the centre has been disturbed as a result of the 
operation of a rather different set of socio-political forces to those operating 
before and during the 1920s in the USA. Rather than urban land use 
allocation being governed purely by the imperatives of the market, it is either 
constrained by various forms of State intervention or, in some cases, removed 
entirely from the sphere of market forces. One result of this is that public 
sector housing is frequently found on the periphery of Western cities (for 


example, see fig. 8.11). 
Ina sense, the particular charge of anachronism can be subsumed under the 
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more general criticism of lack of universality: that is, concentric zone land use 
patterns are not found in all cities throughout history. One could equally 
make similar points concerning sectoral and multiple nuclei models. Again, 
however, this is a criticism that should be viewed in the context of Burgess’ 
own strictures as to the intended sphere of application of his model. 
Furthermore, such a criticism implicitly begs the question of whether such a 
general model can and should be devised, thereby presupposing one particular 
conception of theory: that is, it presumes the validity of an analogy between 
land use theory and that in the physical sciences, rather than of theory based 
upon historically specific categories and constructs. Rather than criticize 
Burgess for failing to develop a universally applicable model of urban land 
use, we would reiterate that because of the specific socio-historical circum- 
Stances which underlie the model (but which Burgess failed to specify 
precisely), the geometric land use pattern which it postulates may and indeed 
can only be valid for a relatively circumscribed set of cities, in various times 
and places, developing under processes broadly similar to those implicit in 
Burgess’ model. In other historical contexts, dominated by differing processes 
or different stages of the same processes, rather different land use patterns 
would be characteristic (although any one urban form at one point in time 
may bear the legacy of various changing processes). 

There is, in fact, considerable empirical evidence to support these sugges- 


tions. Schnore (1965) has related the Structure of Latin American cities tO 
Burgess' model. On the basis of s 


others, Schnore concluded 
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igure 8.12 The social areas of Popyan, Colombia. 
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historically specific premises upon which it is tacitly based. For example, 
competition is seen as natural and inevitable, rather than there being some 
historically specific conception of competition as a social process. Equally, 


however, as we have stressed, similar criticisms can be made of other urban 
land use models. 


Land values, rents and urban land use patterns: 
neoclassical formulations 


Carter (1976, p. 179) suggests that implicit to Burgess’ model is land use 
allocation through the market ; he goes on to argue (p. 190) that the more the 
concept of sub-social competition for a scarce resource is examined and 
refined, the more the ecologist is taken directly into the field of land economics 
and that is particularly so when a deductive model of land use patterns, which 
excludes cultural and social influences, is desired. One is forced to conclude 
that ‘sub-social’ is merely another name for ‘economic’. Such economic 
Processes are also central to Hoyt’s model. Furthermore, since models such as 
those of Harris and Ullman and Mann essentially combine and extend in 
certain ways those of Burgess and Hoyt, it is reasonable to postulate that such 
processes are also important in shaping the land use patterns which these 
display. Thus the mechanisms of land use allocation through the market may 
Provide a common theme which can be used to generate a variety of urban 
land use patterns, depending upon assumptions made as to the number of 
functional centres, the configuration of transport routes and so on. In one 
sense, this simply takes up Haggett’s suggestion (see p. 183) to fuse elements 
from the three models into one model. However, in so far as it is necessary (0 
specify the social, cultural and Political climate in which unfettered market 
allocation can operate as the dominant Process, it is possible to go beyond 


this. Specifying the range of circumstances in which such a model is valid also 
implies specifying th 


various social, cultu 
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economics, such a conception is by no means the only possible interpretation 
of value and rent (see p. 231). 

For the moment, however, we set aside such qualifications. Garner (1968, 
pp. 335-6) provides a clear, simple and non-mathematical summary of the 
main points of the reformulated statement of the relationships between land 
value, rent and land use patterns. For each type of activity, a location has 
utility which is measured by willingness to pay rent for use of that location. 
Activities bid competitively in a land market for use of different locations. In 
the long run, this competitive allocation process results in a tendency for the 
overall land use pattern to adjust so that each location is occupied by the 
activity which can pay the highest rent. This yields an ordered pattern of land 
use in which all activities are optimally located, in the sense that utilities are 
maximized. 


. key issue concerns the determin 
different activities are able to offer for various locations. While acknowledging 


that various other attributes of a location may influence the rent that it can 
command, the key systematic determinant of rent levels is postulated to be 
accessibility. As the latter is equated with transport costs, this presupposes 
that rents can be represented as transport cost savings. Since competitive 
allocation of location maximizes rents, it simultaneously minimizes aggregate 
transport costs. It follows that higher rents can be substituted for transport 
Costs to ensure use of a particular location. Consequently, those activities 
which derive greatest benefit from accessible locations are able to outbid those 
Which derive less benefit. In brief, the land use pattern reflects the land value 
Surface, the land value surface reflects rents, and rents reflect accessibility. 
Using these concepts, it is possible to deduce models of urban land use 


Patterns, 

To begin with the simplest case, let 
urban land use broadly analogous to t 
derive such a model necessitates first m 
which Burgess implicitly makes (Quinn 1950, p. 120; Schnore 1965, 
Pp. 353-4), These are: a heterogeneous urban population in terms of culture, 
Occupation and social class; а commercial- industrial city with a single. most 
Accessible centre; no directional bias in access to and from this centre 
(equivalent to assuming the existence of a transport system with many tes 
Spaced radial routes (Hartman 1950) if not quite an isotropic Шы т 
land available at the city periphery: private ownership of property; ап » = 
Use allocation ма an unfettered market. Finally, we assume а Я with 
disaggregation of activities into categories which broadly correspond wit 
those Proposed by Burgess. Each activity is associated with a characteristic 
rent paying ability, both in terms of the maximum at the centre and т есд 
ће decline from this maximum in response to the relative advantages to 9e 


i i titive 
gained fr, А Ң 8.13). Assuming а process of compe 

om s (fig. 8.15). 2 
i varios ee s, the various bid-rent curves can be 


biddi : 

ng for locations by different use мра 
à М i айп; 
Superimposed, the points of intersection of the bid-rent curves indicating 


ants of rent levels, the rents which 


us consider the derivation of a model of 
hat of Burgess (see Berry 1959). To 
aking explicit certain assumptions 
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» their ability to bid for the use of land declines rapidly 


as 
from the centre, the assumed source of employment. On the other hand. 
status and income rise, bid-rent curves become progressively more shallow а 
the ability to bid become i 


T 4 s В ise 
e and so residential densities progressively Г 
as one approaches the centre, 


The key to this pattern is the bid-rent curve of high status, high incom? 
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Figure 8.14 Intra-urban land use allocation in relation to bid-rents. 


groups since the shape of this curve is an expression of their preference for 
Space relative to transport cost. Lave (1970) points out that the spatial 
residential structure of the city will change if the preferences of this rich group 
change. For example, the rich might alter the form of their bid-rent function 
and move into the city centre in response to increased fuel costs or rising 
Congestion costs which lead to delays and frustration in commuting. More 
generally, various city structures can be derived, depending on assumptions 
made as to the shape of these bid-rent curves and it is quite feasible to find the 
rich in the centre, the poor on the periphery as a result of market allocation 
forces, This was precisely Schnore’s (1965) conclusion from a study of Latin 
American cities (see p. 188). Harvey (1973, p. 135) neatly summarizes the 
Point: 

All that this actually means is that the rich group can always enforce its 
мге over a poorer moup HT а i 
ei ining land in W 

ither to transport costs or to obtaining dosi анти У 


chooses. This is the natural consequence derived doped а 
nalist economic principles (the bid-rent curve being a typical marginals 


device) to a situation in which income differentials are substantial. 
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This echoes Schnore when he argues that a necessary condition for the Burgess 
arrangement is that high status social groups must be able to pre-empt newer 
and more desirable areas, or at least have relatively greater choice than lower 
status groups. As the shape of the bid-rent curves of such groups alters, so the 
spatial residential structure of the city alters, even given the restrictive 
assumptions outlined above. 

One consequence of land use allocation by competition in a market is to 
generate an over-all rent or land value (defining this as capitalized rents) 
surface for the city, characterized by a central peak value with land values 
declining with increasing distance from this (fig. 8.15a). There is considerable 
empirical evidence for the existence of a major central land value peak in 
Western cities although this is generally not located in the geometric centre of 
the urban area (for example, see fig. 8.16, taken from Knos, 1962). 
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Figure 8.15 Models of urban land value surfaces (from Berry et al. 1963) 
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Figure 8.16 The distribution of land values i 


Moreover, by relaxing the ass ly made as to pa ims n 
Only one functional centre of the city and of equal access ee iic 
Centres, a more complex and realistic model of the urban ada 
can be produced. Thus as well as а ‘grand peak’ ait from this 
Maximum accessibility within the urban area, for а given is and will form 
Point, land values will be higher adjacent to or near major d ima 
Mini-peaks’ at route intersections. Again, there is ue а Ps 
Support these propositions, much of it relating to v : | Ше ей (1963) 
example, in addition to Hoyt's pioneering study (fig. 8.3), bo 


umptions initial 
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for Seattle and Yeates (1965) for Chicago demonstrate the d 
sectoral component in urban land value surfaces, reflecting t e eue ^ 
radial routes. Berry et al. (1963) have shown a relationship 1 | о 
relative importance of road intersections and localized peakings in es y 
in Chicago. Combining spatial variations in land use as a = ке 
operation of these influences with that ofa decline from an abso ein m 
peak value yields a more complex generalized land value surface wi 
i . 8.15b). | | 

"n the bi use pattern associated with this generalized. land dne 
surface would be considerably more complicated than that associated wi : 
model which admitted only variation in land value from the central, man 
accessible point. Indeed one would expect such a model to include elements ^ 
concentric zone, sectoral, and multiple nuclei models. As we have previous y 
noted, several authors have pointed out that actual urban land use patterns 
show traces of patterns from éach of these models. The point that we wish fo 
make here is that there are theoretical grounds as to why such hybrid patterns 
will be found. | А 

At the same time, however, we would stress that this theoretical pum 
is itself an over-simplification and requires elaboration. For examp ч 
accessibility is defined in terms of the transport system ; however, considerable 
technological change has characterized transport in the last two hundred or so 
years and such changes re-define accessibility surfaces. Schaefer and Scla 
(1975) discuss the relationship between changing transport and urban form in 
Cities in the USA. Again, recall that accessibility has been defined solely in 
terms of transport cost and is assumed homogeneous for different activities 
and users. Itis worth recalling that the utility ofa location depends not only on 
accessibility but also upon ‘other factors", thus far disregarded, Furthermore, 
these other factors will vary both in number, character and importance 
between differing uses. 
In the case of retailing activities, revenue and profit levels depend upon 
location at points accessible to customers. Accessibility in relation to rent- 


а n лозе у 6 à à -ational 
paying ability is likely to remain the central consideration shaping location 
distributions. However, in the с 


"RAT : ired 
ase of residential location, both the desire 
size of residential plot and inc 


1971), or to existing high c came 

another way, the bid - rent functio” 
of different residential groups may not and usually will not solely be the 
product of access to the city centre. Wit 
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central areas, the advantage of external scale economies offsetting high rents. 
Examples of such groupings include the metal plating, printing machinery, 
printing works, typesetting, lithographic plate-making and ancillary trades in 
the Clerkenwell- Fleet Street area of London and the jewellery and gun 
quarter of Birmingham (see Wise 1951). The second and third categories of 
activity are those which locate along radial or ring transport routes, seeking 
some combination of cheaper land, a good location for raw material or 
component assembly and product distribution, and access to less skilled 
labour. Examples of these include the factories located along the North 
Circular Road around London - in general this is a diverse group mainly of 
consumer goods industries. Finally, there are those activities which locate on 
the fringe of thecity orat locations such as estuarine marshes, because of their 
need for large amounts of space or because their production processes are 
dangerous and/or obnoxious. Examples of these would include petro- 
chemicals complexes (such as those at Teesside and Grangemouth), iron and 
Steel complexes (for example, Newport and Redcar), and motor vehicle 
assembly (for example, Ford at Dagenham). | | 
These different locational requirements begin to raise questions concerning 
the adequacy of the very broad land use categories conventionally used in 
general urban land use models. In turn, this raises the issue of the need for 
more finely disaggregated land use data, both sectorally and spatially (see 
Chapters 3 to 5). While to some extent residential use is disaggregated by type, 
there is perhaps a need to further disaggregate other land uses according to 
their locational requirements. To some extent, this is accomplished in the 
Various partial land use models which have been proposed and it is to à 
consideration of these that we turn in the next section. 
Partial land use models: the case of retailing 
On the basis of studies of cities in the USA, Berry ; 
typology of retailing configurations. classifying these as ин: 
Centres, ribbon developments and specialized areas. Each of thes 


а ч ification thus encom- 
categories i -divi fig. 8.17). The classification п 
ies is further sub-divided (fig ind different types of retail land 


Passes not onl but also function 2 

y morphology but a's А to the 
Use. The various types of retail configuration can also = 
&neralized urban land value surface. | 
Around the point of peak land value and maximu 
While at non-central peaks in the land value ык 
а hi ic 
found, Berry arranges these centres M a bae f retailing facilities at 
analogies with central place theory and the distribution 0 cis thé urit 

ап inter-urban scale (see also Berry 1967). As опе 229 
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et al, (1963) have suggested a 
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Figure 8.17 Berry’s classification of urban business configurations. 
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Figure 8.18 Garner's model of the internal structure of shopping centres. 


the forces operating to organize the internal spatial structure of retailing 
Centres is clearly preferable. ү ica quad di 
However, as originally formulated, Garner $ model is also > ~ : 

modification. An anology may be drawn between this and models of the 
Over-all urban land value surface. For while considering intra-centre d 
in land value and use in relation to decline from à gentra age im E in 
Garner ignores sectoral variation and also the existence of ot а 
value ithi While one might perhaps reas 

peaks within each centre. aene beT 


Such influences in the case of small neighbourhood centres, 
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explicitly in terms of relationships between land use and values. As we have 
already suggested, however, it is possible to relate Berry's typology to the land 
value surface of the city. Thus, superimposed upon a concentric zone 
arrangement of different types of retail facility, Davies adds components 
representing ribbons and special areas, introducing the added sophistication 
of differences in quality as well as in type of retail establishments (fig. 8.20). 
This yields a ‘complex model’ of the internal structure of the CBD which 
shares some features in common with the core- frame model. Davies goes on 
to show that the model may be applied to the specific case of retailing 
configurations in the Coventry central area (figs 8.21 and 8.22). 

Whereas Garner’s model assumed a single central peak, from which land 
values decline evenly in all directions with increasing distance, Davies’ model 
implicitly presupposes ridges of higher land value along the routes as well as 
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local, non-central value peaks. In essence these are analogous at an intra- 
centre level to the simple and generalized land value surfaces for the whole 
urban system (fig. 8.15). As such, these models of retailing are quite consistent 
with explanations of the over-all urban land use pattern in terms of 
accessibility and competition for locations and differential advantage to be 
gained by activities from the same location. In essence, such models of 
retailing structure merely involve a finer disaggregation of land use categories. 
These modifications, together with those which entail consideration of factors 
other than transport in determining the utility of different locations, do not 
challenge the over-all explanatory framework but, rather, can be incorporated 
within it. Other modifications are not so easily contained, however. It is to 
these that we turn in our next chapter. 
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Introduction 


We have shown that agricultural land use patterns may be interpreted in terms 
of economic rent (chapter 7). Similarly, we have argued that urban land use 
models can and have been formulated in terms of the relationship between 
land use, rent and land value, mediated by freely competitive allocation 
through a market. Indeed, at one level of abstraction the distinction between 
agricultural and urban land use models is a false one: both are merely 
manifestations of a common set of mechanisms through which locations are 
allocated to particular uses. Implicit in such interpretations, however, are 
Some quite stringent assumptions concerning both the basis on which 
decisions concerning land use are taken and the social and cultural environ- 
ment in which these take place. One point is that such models (often implicitly) 
make rather heroic assumptions concerning the knowledge and objectives of 
decision-makers. Attempts have been made to modify these models by 
relaxing some of these assumptions and reintroducing variables originally 
Omitted. | 

Again, to present such models as deductive micro-economic models 
Necessarily omits consideration of social, political and cultural influences on 
land use patterns. Put another way, to formulate models in these terms 15 
tacitly to assume а particular pattern of social, political and cultural 
relationships (which may or may not have empirical validity in particular 
Situations), Attempts to reintroduce such variables have broadly taken place— 
Оп two levels. One is simply to recognize that, for example, cultural values 
Which are not adequately expressed through the market do influence land use 
Patterns: Firey (1945) demonstrated this with respect to Boston. At another 
level, there have been attempts to specify the broader social, political and 
Cultural forces which constrain or permit the operation of market forces and 
to identify those situations for which a conceptualization of land use 
allocation dominated by market forces is appropriate. The corollary of this is 
then to identify other influences on land use allocation in situations where 


uch а conceptualization is not appropriate. 


More realistic postulates concerning individual behaviour 
Oo We have pointed out, models of agricultural land use based upon the 
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maximization of economic rent are predicated upon quite specific and 
restrictive assumptions concerning individuals' knowledge, objectives and 
behaviour. Implicit in a model which accounts for land use patterns as the 
outcome of a competitive process, which in the long-run results in each 
location being occupied by the activity which will pay the highest rent, are a 
similar set of sweeping assumptions concerning the aims and knowledge of 
individual decision-takers (whether these be individual people or organi- 
zations). 

Included in these assumptions are those of perfect knowledge and common 
objectives on the part of classes of buyers and sellers regarding the use of land: 
that is, sellers who wish to maximize revenue and buyers who wish to 
maximize their profits or satisfaction. These assumptions become most 
explicitly stated when such models are written as linear programming models, 
maximizing a given objective function subject to certain constraints (see 
Stevens 1968; for a comprehensive treatment of lin 


: ear programming and its 
extensions, see Dantzig 1963 


). Abler et al. (1972, pp. 458-64) have de- 
monstrated via a (fictitious) simple example how linear programming models 
can be used in analysing agricultural land use patterns. A Kenyan farmer in 
the Kikuyu Highlands wishes to maximize his total money income. Two crop 
choices are available to him: to grow a cash crop for export (Arabica coffee) or 
a subsistence crop for the local market. Coffee production results in à 
monetary yield of 100 cents/kg, and production of the subsistence crop 86 
cents/kg; 1 kg of the former requires 0.0015 ha to produce, of the latter 
0.0012. However, certain constraints exist which limit the absolute and 


relative amounts of the two crops which he can grow. First, he has a finite 
amount of land on which hecan 
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Figure 9.1 The land constraint on 
the production of the African farmer. 


10.000 
98.000 
E 
5 
26.000 Area of infeasible 
Н solutions - illegal 
$4000. production above 
E quota 
ә 
2.000. 
о 
0 2.000 4000 6.000 8000 10.000 
Cash crops 
Fi 
‘Sure 9.3 The coffee quota con- 


Straint on the cash crop production of 
€ African farmer. 


6.000 
2 
а 
e 
5 
e 
24.000 
2 
5 
5 
а Objective 
a N function 
2.0004 А moving 
towards 
iS boundary 


N 


Area of infeasible solutions- 
not enough labour 


Subsistence crops 


о: 
O 2.000 4000 6.000 8.000 10000 
Cash crops 


Figure 9.2 The labour constraint on 
the production of the African farmer. 
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Figure 9.4 The land, labour and cof- 
fee quota constraints combining to 
delimit the area of feasible solutions. 
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actual return on labour was 80% of the potential return, in small areas of the 
east it fell to less than 50%. The clear implication of these differences was that 
farmers’ aims differed from those assumed and/or their knowledge was less 
than perfect. In fact, it is most probable both that their aims differed and that 
their knowledge was imperfect. Moreover, because of the spatial pattern of 
information diffusion, there were regional differences in the degree of 
imperfection, Crucially, however, Wolpert's study unambiguously revealed 
that agricultural land use patterns diverged considerably from those which 
should occur if the behavioural assumptions of the linear programming model 
Were actually valid. 

More generally, there is a considerable body of evidence to suggest that 
individuals and organizations have incomplete knowledge and motives other 
than those assumed within neoclassical models of the land market. As Turner 
(1977, p. 37) has argued, sellers and buyers generally enter the land market 
With a very limited and often highly distorted view of market conditions. 
However, some organizations are better informed than others, notably life 
insurance companies, pension funds, property companies and (in Britain) the 
Church Commissioners, all of whom are heavily involved in the land market. 
Three examples will serve to exemplify these points of varying motives and 
Imperfect but variable knowledge. Massey and Catalano (1978) have shown 
that the assumption that land-owners in Britain are guided solely by the 


'Mperatives of the market in deciding how to use their land is untenable. They 
Identity three classes of land-owners in contemporary Britain: former landed 
Property; industria] land-owners; financial land-owners (such as property 
companies, pension funds, etc.). Only the latter are governed by a purely 
Capitalist calculus of rent maximization as regards use of their land. In a rather 
i ferent Context, Harvey (1973, pp. 173-6) identifies six major groups of 
Actors’ in the USA housing market, all of whom come to the market with 
ering aims, These groups (residents, realtors (estate agents), landlords, 
*velopers, financial institutions, government institutions) are all active in the 
нон market in pursuit of different goals. Finally, in a very носе 
А text, an analysis of the arrangement of agricultural land use zones aroun 
‘ddis Abbaba, Ethiopa (Horvath 1969, pp. 322-3) has demonstrated that 
"егеп ethnic groups vary in the degree to which their behaviour conforms 
S Motives attributed to Economic Man. While for some (the Gurage) — 
Ашы Provides a reasonable description of their motives, for Be ( e 
dapes and Galla) this is certainly not the case. More generally inan dr 
lan г Jackson (1972) suggests that the rationale Puer, а 
y v Se Patterns in tropical Africa is in general very different to t at ass 
on hünen; in particular it is concerned with maximizing returns to 
Our rather than land. 
been meeguently, reflecting the emergence of such en Woes оу 
9f the © to devise more realistic behavioural postulates asa m не 
Patti, weet Processes which give rise to land use patterns. These gee 
апу Concentrated on relaxing assumptions as to certainty and ре 
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knowledge; however, a corollary of relaxing these key assumptions is that 
simple assumptions as to maximizing, say, rent also became untenable and 
assumptions as to objectives necessarily change. 

One way, in principle, to relax assumptions as to perfect knowledge and to 
incorporate uncertainty and differing objectives into an analysis of land use 
patterns is to adopt a game theory approach (for the seminal statement on 
game theory, see von Neumann and Morgenstern 1944). The purpose of the 
‘game’ is to select a strategy or combination of strategies (in this case land use 
patterns) which are ‘best’ in relation to an assumed objective, based on the 
notion that a whole range of strategies are open to players which yield, 
depending upon other players' choices, various outcomes. 

Game theory models may be categorized in terms of whether they involve 
two persons or п persons, whether they are zero sum games (that is, one 
player's gains are another's losses) or non-zero sum games. Equally, different 
players' aims and strategies may vary. The simplest type of games are two- 
person zero sum games, the most complex n-person non-zero sum games. 
Abler et al. (1972, pp. 486-8) demonstrate how such game theory models may 
be used in understanding land use patterns, both urban and agricultural (see 
also Found 1974, pp. 106-23). 

With respect to agricultural land use patterns they illustrate how these may 
be analysed as a two-person zero sum game between Man and his 
Environment. The notion of personifying the Environment in this way may 
initially seem incongruous but it is argued that this is highly apposite in 
situations where there is great uncertainty about the environment and in 
which it is, therefore, astute to assume the worst about the environment, to 
represent this as a malevolent opponent. Again, they present a simple example 
to emphasize the point, involving a farmer in the barren Middle Belt of 
Ghana, a zone of high environmental variability in which rainfall i$ 
particularly uncertain. This farmer can grow five crops, the yields of which 
vary depending on rainfall; the latter — the Environments choices – 15 
dichotomized into wet and dry years. The relationships between rainfall and 


yield can be set out as a pay-off matrix, which shows the varying yields of crops 
in wet and dry years, and are as follows: 


Wet Dry 
Yams 82 п 
Maize 61 49 
Corn 2 38 
Millet 43 32 
Hill rice ay. Zi 


The farmer's aim is to choose that strategy which yields him the minimum 
possible disadvantage, assuming that the Environment does its worst, i.e. ÞIS 
objective is to select a minimax Strategy. This strategy (crop or land use 
combination) may be found graphically in the case of this simple example 
(fig. 9.7). The outcome associated with growing each crop in a wet and dry 
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Figure 9.7 Locating the optimal strategy combination. 
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such models is that central to the conceptualization of processes underlying 
land use decisions which they embody is the varying bargaining power of 
differing groups and individuals. Nevertheless, game theory models continue 
to make rather restrictive assumptions concerning knowledge, decisions and 
the determinants of behaviour, essentially remaining within the same 
theoretical fold as linear programming models. 

However, to study decision processes directly is extremely difficult. In 
practice, studies designed to focus directly upon the knowledge and motives of 
decision takers have usually involved a study of environmental images, the 
image being taken as a surrogate for the decision process. The image may be 
thought of as a mental representation of the actual environment, comprising 
three components: designative ; evaluative; and prescriptive. Thus attention is 
directed towards individuals’ or groups’ environmental knowledge, eva- 
luations and preferences and temporal variations in these, in the belief that 
these underpin behaviour. Not only are decisions based upon less-than- 
perfect information but, given the impedance of distance, it is inevitable that 
this will be the case. Land use patterns are thus seen as a product of individual 
or corporate decisions taken on the basis of less knowledge and more 
complicated objectives than those assumed in models based upon neoclassical 
economics (for an extended review of urban image studies, see Pocock and 
Hudson 1978). 

A related approach to that of focusing upon the links between images and 
behaviour as an explanation of land use patterns is Chapin’s (1965) 
conceptualization of urban land use structure in terms of activity systems. He 
defined these as behaviour patterns of individuals, institutions and firms 
which occur in spatial patterns (Chapin 1965, p. 244). He saw certain 
individual or group-held values concerning the use of a particular parcel of 
land or area setting in motion a four-fold cycle of behaviour which culminates 
in a parcel or area being put into a particular use (fig. 9.8). Chapin recognized 
that culturally determined values influence individual and group behaviour 
and ultimately, therefore, land use patterns. 

However, while clarifying some issues, the consideration of more realistic 
behavioural postulates for land use models is, in itself, inadequate. The limits 
of attempts to explain land use patterns simply in terms of individual ог 
corporate decisions are soon reached. Individuals (both people and organi- 
zations) exist in a social context and their knowledge, values and beliefs are 
socially influenced, their behaviour socially constrained. Chapin recognized 

i prehensive theory of land use must take account 9 
these social and cultural influences. 
an carn nen лор ае il ete, Fr ne ee ped e 2 
ава whisk qure o а recognized by the human i A 
and land use in favour of the МЕ Мек lay тө шо ШЫЙ 
upon economi or шы ы ов 10 Бе вашей from focus 
or 'sub-social' determinants of land use patterns. Castells 
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9.8 Urban land use change: the sequence of action and influence of values. 
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More realistic markets for land 


Models of the land market which, either implicitly or explicitly, derive their 
theoretical bases from neoclassical economics postulate the existence of 
markets in which individuals compete freely, equally and impersonally. Each 
individual decision has no effect on the ruling price of land: individuals are 
price-takers, not price-makers. Classes of individuals are assumed to be 
guided by comparable objectives, fashioned by the logic of market efficiency. 
Moreover, land use patterns are postulated to adjust to fluctuations in supply 
and demand (the adjustment process is also assumed, albeit implicitly, to be 
instantaneous). Such a conception of land markets is dependent upon the 
validity of certain assumptions as to actors’ knowledge and objectives which, 
as we have shown in the previous section, lack empirical validity. More 
fundamentally, however, this particular conception of land markets is itself 
predicated upon quite restrictive assumptions as to their institutional structure 
and the social influences which shape these (Form 1954). These assumptions 
are equally untenable, particularly given the finite nature of land and the 
absolute qualities of space associated with particular locations. 

An important factor is that various land- and property-owning organi- 
zations and individuals have unequal influences in these markets. Rather than 
taking ruling market prices, some are in a position to influence their level. 
Indeed, Hoyt pointed to precisely this in his analysis of the reasons for the 
emergence of sectoral urban land use patterns (see p. 179). We have also 
pointed out that Prisoners’ Dilemma game theory models emphasize the 
importance of differential bargaining power as a central element in attempts 
to explain the outcome of land use decisions characterized by conflict. As an 
example of this unequal influence, Harvey (1973, pp. 173-6) identifies six 
major groups of 'actors' in the USA housing market, all of whom not only 
ede to the market with different aims but with differential power to pursue 
these. 

What is true of the housing market is true a fortiori of land and property 
markets in general. For example, individual house owners are competitively in 
a very weak position relative to, say, major property companies intent ой 
speculative redevelopment in the struggle for use of particular locations- 
Moreover, different property companies in turn have varying degrees of 
power in the market. For example, in September 1974 Land Securities Ltd, the 
largest British property company, had assets of £166.3 million whereas the 
tenth largest, Haslemere Estates, had assets of £23.7 million (Ambrose and 
Colenutt 1975, p. 39). Nevertheless, Haslemere Estates clearly stood in а 
much more powerful position than individual house owners. 
rane Se о Бы 0 Pu an ei ly a 
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ignore a fundamental characteristi t 
А с of land and land ће contex 
of urban expansion, Sinclair markets. In t | 


(1967) has shown how land on the urban fringe 5 
bought up and held Speculatively, in anticipation of future urban development 


Reforming land use models 215 


(a corollary of this is that, contrary to von Thiinen’s conceptualization, the 
intensity of agricultural production falls in the immediate environs of urban 
areas, as such land is taken out of agriculture or let on short-term leases which 
are not conduciye to agricultural investment). As the early pioneers of urban 
land use study (such as Burgess, the ecological school, and Hoyt) well 
appreciated, urban areas grow sequentially, albeit primarily as a result of 
Competitive allocation processes, and, as a corollary, people and activities 
locate within the city in sequence. Once located they tend to be relatively 
immobile. In part this immobility reflects the absolute qualities of location 
(that is, the fact that locations are not perfectly substitutable), in part the 
Institutional arrangements for the renting and use of land. Harvey (1973, 
P. 168) argued that monopoly in absolute space is a condition of existence, not 
Something experienced as a deviation from the spaceless world of perfect 
Competition. Recognition of this thus poses a challenge to the theoretical 
Structure of models based on neoclassical economics, a point we amplify 
below (chapter 10). Harvey went on to argue that, in capitalist society, this 
characteristic of absolute space is institutionalized through the private 
Property relation so that ‘owners’ possess monopoly privileges over ‘pieces of 
Space’. The formation of these institutional arrangements to guarantee 
Property rights reflects the emergence of the State in a general sense. More 
Specific State policies have also been evolved, intended to intervene in land use 
allocation. to modify the context of market allocation, or even to remove 
Some land use decisions entirely from the scope of the market. It is to a 
description of the role and character of State policies in relation to land use 
that we now turn, 


S " 
tate intervention in land use 


2 Pretend that land use decisions are and for some time have been reached in 
^ environment free of State intervention is, in many instances, perhaps the 
пао myth of all. This is true of countries at a variety of levels of economic 
era pment and with various dominant socio-political и на For 
comi the Collectivization of agriculture in the USSR an epe o» 
Capit, de impacts on rural land use patterns. In the сое ы 
fester World, rather than being an infrequent occurrence whi AT 

inte : а$ an occasional lapse from ‘normal’ market conditions, 
| enlion is today the norm. State action sets the constraints within which 
markets Operate or even removes certain land use decisions from the 
he an t itain 1 ded as the most 
Sophistions use planning system in Britain is often кы о. 
Ess um in the Western World, held up as an example o бе te 
Of this effectiveness for the rest of the world to emulate (the efinitive e 
theres, System is that of Hall ег al. 1973; see also Hall 1974). It is approp 5 

Sxem wa to consider State intervention in land use decisions in Britain as | 
агу case study, to illustrate the character, extent and limits of the 
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State's role. This involves intervention both at national and local government 
levels as well as through various ad hoc bodies: moreover, supra-national 
organizations also affect land use patterns, for example, the EEC influences 
agricultural land use patterns via the impact of the Common Agricultural 
Policy. Such interventions may be dichotomized into those which affect land 
use directly, physically affecting the supply of a given type of land by 
allocating particular parcels of land to particular uses, and those which 
influence land use indirectly by affecting demand for various land uses and so 


land value and use. Our principal concern here is with the former but we also 
briefly consider the latter. 


DIRECT STATE INTERVENTIONS 


The attempt at a unified systematic control of land use in Britain originates 
from the provisions of the 1947 Town and Country Planning Act. However, the 
roots of this system of control can be traced back to 19th-century legislation to 
ameliorate living and working conditions in the newly emerging industrial 
urban areas of Britain. More specifically it can be traced to the first Town 
Planning Act of 1909 and the 1932 Town and Country Planning Act, which 
linked up rural and urban planning. The character of such legislation was 
essentially permissive and it was ineffective: by 1942 only 5% of land in 
England and Wales was affected by it (Turner 1977, p. 12). The social and 
economic circumstances of the 1930s were not conducive to the emergence of a 
more effective system of land use control, although the requirements of the 
war-time economy in succeeding years suggested the need for such controls. 

At the same time those circumstances were crucial in shaping the 1947 Act 
and to understand the origins and import of that Act requires some brief, 
more general, consideration of the history of the inter-war years and the 
period 1939-45. The 1930s were, inter alia, characterized by widening 
regional inequalities and an increasing recognition of the costs and potential 
dangers associated with these and hence of the need to counter such 
inequalities. Growth, based on new consumer goods industries, continued in 
the South East and West Midlands (see Aldcroft and Richardson 1969). ^ 
consequence of this was urban expansion but, at the same time, increasing 
problems of urban congestion and living conditions, particularly in London. 
At the same time, the peripheral regions of Scotland, Wales and northern 
England remained profoundly depressed, characterized by very high unem- 


ployment rates and deteriorating living conditions as levels of effective 
demand for the pr 


t oducts of their ‘traditional’ industries remained very low: 
only recovering w 


: ith rearmament just prior to the Second World War (8 
arney et al. 1977). The problems of these latter areas led to their being 


designated “Special Areas’ anda Commissioner being appointed to investigate 
Шаг problems and possible solutions to these. Furthermore, a Royal 
Commission was set up under the Chairmanship of Sir Montague Barlow v 
Inquire into the causes of and solutions to the problems of unbalanced 
regional growth. In 1940 this Commission produced its Report, on the 
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Distribution of the Industrial Population, which, reflecting the growing 
acceptance of Keynesian economic policies, suggested State intervention to 
stimulate fresh industrial growth in peripheral regions and dampen growth in 
the South East and Midlands. This echoed the views of Sir Malcolm Stewart 
who, in his Third Report as Commissioner for the Special Areas, argued that 
further development of the congested areas, notably London, must be 
controlled if the problems of the Special Areas were to be solved (see Carney 
and Hudson 1978a). The theme of restricting the physical expansion of 
London was central to the 1944 Abercrombie Report, a plan for Greater 
London, which suggested a policy of decentralization to newly built satellite 
towns, cut off from London by a green belt — a suggestion with very important 
land use implications. In fact, the general theme of the necessity for some form 
of land use control had also been featured prominently in the Reports of two 
Committees produced in 1942 concerned with rather different issues: the Scott 
Committee (of which Sir L. Dudley Stamp was vice-chairman, see chapters 3 
and 4), set up to inquire into land utilization in rural areas, and the Uthwatt 
Committee. The Report of this latter group contained quite radical proposals 
for land management and recommended the establishment of effective 
Machinery to implement land use planning. These various Reports and White 
apers formed some of the important background to the burst of legislation in 
the post-war years which was to have important ramifications for land use at a 
Variety of spatial scales. 
However, equally critical to an appreciation of the 1947 Town and Country 
lanning Act and the various other pieces of legislation which made up this 
"eformist package, is the broad social and political context of that period. For 
the 1947 Act represented but one expression of the reforming fervour of the 
Post-war Labour government, intent on pushing through a radical legislative 
fan Samme to create a more socially just society (involving a commitment to 
employment, the extension of public ownership, the creation ofa National 
oe Service, etc.). In fact, and seemingly paradoxically, many of the те 
Tents of this radica] package were consensus measures, already agreed by 
© War-time coalition government (such as the commitment to full employ- 
ment) or with the private interests involved (the nationalization of the coal 
rome’ апа railways), Essentially ~ as Elliott (1978, p. 18) has pointed out with 
те Рес! to the 1947 Act – the ‘consensus’ character of these шени ~ 
cee moray llanes of damen errs о 
ete those genuinely committed to reform and on the othe н we 
"inu Seeking to preserve the interests of rural сенге me bie за 
incomp ment, Both groups saw the 1947 Act as a ae? о pear s dap 
this ча и Boals (see also Hall 1974, pp. 395—7 on this). ы : ОПЕ. 
tis crucial to a proper appreciation of the subsequent history 


Planning under the 1947 Act. 


legista, 1947 Town and Country Planning Act repealed all previous relevant 
EU (except the 1943 Act of the same name, which provided for the 


Pointment of the Minister) and established for the first time comprehensive 
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and compulsory land use planning in England and Wales (separate "dein 
was passed for Scotland). Although part of an attempt, informed by genu 2, 
reformist sentiment, to tackle pressing urban and regional problems, many 
the stronger measures suggested in the 1930s and 1940s as means of ings 
towards positive regional planning failed to find a place in the legislation, | 
did the radical suggestions for land management policies made in the Uthwa | 
Report. Rather, the legislation focused on land use control and at its hear 
were two inter-related threads. А 

One of these was the necessity to obtain planning permission prior to 
change of use. This alone, in fact, has defined the over-all framework of State 
intervention with regard to land use in the post-war period. However, in the 
1947 Act it was linked with an attempt to channel to the State the benefits of 
changing land value arising from permitted changes of the designated use by a 
development tax on such windfall gains. The tax was repealed in 1953 by the 
Conservative government — a crucial precondition for the massive burst of 
speculative office and commercial redevelopment in the mid-1950s, parti- 
cularly in London. More generally, by abolishing taxation on windfall gains 
while simultaneously encouraging rural Counties to resist pressures for land 
(especially housing land requested by the urban County Boroughs) and at the 
same time encouraging the latter to push through rehousing and slum 
clearance schemes, the Conservative government compounded the pressure 
on land with planning permission and hence land prices. The establishment of 
the Land Commission in 1967 (until its abolition in 1970) and the passing of 
the 1975 Community Land Act and 1976 Development Land Tax Act by 
successive Labour Governments attempted to reintroduce the principle of 
taxing windfall gains but to little effect. The continuation of powers to 
regulate change of use in the absence of effective mechanisms for taxing 
windfall gains characterizes most of the post-war period and, indeed. 


recognition of this is critical to a proper appreciation of the effects of land use 
planning in this period. 


The Planning Authorities — 
Councils — which were establish 
implementing the terms of the 1 
up a Development Plan, a broa 
and maps of present and future 


prepared. In principle, all 
Development Plan within 5 yea 
broad proposals for the ‘foreseeable future’ — 
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Plan was intended to be reviewed every 5 years but in fact much longer periods 
often elapsed before a full review. For example, the Durham County 
Development Plan was first published in 1951 but the first review did not 
appear until 1964, (County Council of Durham 1951, 1964) although various 
Town Map proposals had previously provided revisions of parts of the plan. 
Parenthetically, we may note that these Plans and Town Maps and their 
Reviews were the data sources from which Best (1968, 1978) quarried many of 
the most valuable national land use statistics. 

On a day-to-day basis, development control proceeds by granting or 
refusing permission for specific proposals submitted by individuals and 
organizations: that is, proposals involving land use change which technically 
is defined as change of use (see also p. 35). In practice, emphasis is at the level 
Of tactical rather than strategic decisions concerning land use patterns. 
Obsession with detailed land use proposals rather than broad strategic 
Considerations formed one of the main criticisms levelled at planners by the 
Planning Advisory Group (PAG) in a report published in 1965. The PAG was 
Set up in 1964 to advise on planning in England and Wales, in part in response 
to the muddles which had been created in the 1950s by the policies of the then 

Onservative administrations. The PAG suggested drawing a distinction 
between policy and strategic decisions on the one hand and detailed and 
tactical decisions on the other. Only plans dealing with the former should be 
Submitted to the Minister. Specific allocations of land for particular uses and 
details of implementing these should be the responsibility of Planning 
Authorities alone. 

The Suggestions made by the PAG were substantially incorporated into the 
1968 Town and Country Planning Act (since consolidated in the 1971 Act of 

© same name). Broadly speaking, this replaced Development Plans by 
qu eture Plans, Town Maps by Local Plans. Structure Plans were intended to 
RAN county level with the distribution of jobs, people, major com- 
ш "ication routes, recreation, conservation, green belts, and overall develop- 
m Policies for towns and villages. Not surprisingly, the fundamental 
in p. ing of the counties in the 1974 reorganization of local а 
plan Bland and Wales caused delays and difficulties in formulating t ss 
Шош Structure Plans аге also intended to link up with regional qe 

о чүм together with Local Goverment reform, this linking was dm й 
| Бе the conflicts between cities and rural counties ipd duo mone 
Proces hus Structure Plans are essentially seen as that stage in the p nisi 
deve is at which the effects of economic policies on land use, rei P 
ds ment and associated transport systems are integrated (1 e 
Place 4 here is evidence, however, to suggest that this integration vs Ls 
local le uitended (see Carney and Hudson 19165, 1377, А расіца 

ињо суе Structure Plans are to form the basis upon W = Пиве cis 
develo 1105 BO оп to prepare Local Plans to serve as dew са ts at 
и Control and provide a framework for more positive aue os 
Mental management. However, rather than await their completion, 
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the preparation of Local Plans tends to proceed in parallel with that of 
Plans. 
es Act also laid down legal requirements for a greater element ~ 
participation by the Public in plan preparation and 50, in principle, | à 
determination of land use patterns. However, in practice, participation 7 
been defined in such a way as to minimize the contribution of the wider Joe 
in this respect (see Simmie 1974; Stringer and Plumridge 1974). For схашр е, 
only 67; of households in County Durham responded to a questionnaire 
intended to elicit their views as to desirable development patterns for the 
county. | 
Moreover, it is important to remember that Structure Plans are constrained 
in precisely the same way as Development Plans as a means of achieving 
desired land use patterns. While statements of intention as to land use patterns 
can be drawn up by Planning Authorities and subsequently approved by 
Ministers, implementing these proposals implies co-operation with and the 
co-ordination of a wide variety of public and private bodies and individuals. 
While a Planning Authority can refuse permission for changes in land use 
which do not conform to its Plan, acting alone it is generally powerless to 


promote in a positive way those changes which enable the Plan’s intentions to 
be realized. 


As well as this formal framework of 


land use control, there has been and 
continues to be considerable further 


State involvement in directly еа 
land uses. Often this has been ‘inadvertent’ land use planning in the sense tha 


State actions and involvements (both before and after 1947) in diverse areas 
such as housing, transport, industry, regional development, open space 
provision (via the early provision of municipal parks: Clout 1972, p. 85) and 
National Parks, etc., had and continue to have important implications for land 
use patterns and changes. While much of this intervention has echoed the 
essentially negative tone of the controls of the Town and Country Planning 
Acts, and to some extent overlaps with these, some of it has been of a more 


positive nature. Three examples of very different character will be given to 
substantiate this point. 


One important set of influe: 
Distribution of Industry Act an 
the regional distribution of ind 
primarily concerned with the г 


nces on land uses resulted from the 1945 
d subsequent legislation intended to influence 


were incorporated in the 1947 Town and Country Planning Act. Any пе“ 
industrial development of more than 5 


was intended to steer manufacturing 
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prevent further growth in London and the South East. This size limit has 
subsequently been varied by legislation: for example, in 1964 it was reduced to 
1,000 ft?, in 1966 raised to 3,000 ft? and 5,000 ft? outside the South East and 
the Midlands. Reflecting the switch to service activity in the post-war 
economy, the 1965 Control of Office and Industrial Development legislation 
extended control to offices. New offices of 3,000 ft? or more floorspace needed 
an Office Development Permit (ODP) if located in the London Metropolitan 
Region. In August 1965 this requirement was extended to Birmingham and in 
July 1966 to the whole of the South East, East Anglia, and East and West 
Midlands Planning Regions (McCrone 1969, pp. 130-1). Again the limits 
have subsequently varied, later being raised to 10,000 ft? and being sub- 
Stantially relaxed after 1969: in December 1973 a freeze was placed on all 
ODPs in the South East (Ambrose and Colenutt 1975, p. 76). Thus, although 
affecting very specific types of land use, this legislation concerned with the 
regional distribution of economic activity has influenced land use patterns. 
Although the effects have varied spatially, in general these have attempted to 
Encourage particular sorts of development in Development Areas and restrict 
these in the South East. A corollary of this has been the attempt to encourage 
Certain sorts of land use change in the former areas and to prevent these in the 
latter (although with limited success). 

Another important legislative influence which has affected land use patterns 
relates to National Parks. The possibility of National Parks in Britain was 
Placed firmly on the agenda in 1929 when the Addison Committee was 
established (Clout 1972, pp. 85ff.). Such parks already existed in other 
Countries: for example, the first in the USA was set up in 1872 at Yellowstone, 
the first in Canada in 1885 at Banff. The Addison Committee reported in 193 1, 
recommending the establishment of British National Parks. Not surprisingly, 
n the context of the social and economic conditions of the 1930s, these 
recommendations were not taken up. However, in 1942 the Scott Committee 
Supported Proposals for a central authority to delimit National Parks and 
“commended that a separate executive body be set up both to plan and 
Control their use and development. In 1944, the White Paper on Land Use 
деа Proposals for National Parks. In 1945 the Dower Report appeared, 
һе **commendations of which were included in the 1947 Hobhouse Report of 
he National Parks Committee. This suggested setting up twelve National 

= s in England and Wales. These were defined in a basically conservative 
ЗУ, directed at preservation of existing land use patterns and against change. 

. “ational Park was conceived as an extensive area of beautiful and relatively 
ie Country in which, for the nation’s benefit and by wi nod pid 
Seng id and actions, the following should be the main aims: a ms 
S au of characteristic landscape beauty; second, ample Dd ERE 
6 ety facilities for public open-air enjoyment, third, eU ont 
fcis buildings, and places of architectural and historic E os a 

соју | P'aintenance of effective farming. The implication of t на 
оз being the national interest was that land use decisions in Na 
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5 КЕ f 
Parks ought not to be the responsibility of Planning Authorities, because 0 


their primary local responsibilities. 


ec th 
Legislation in 1949 created ten National Parks (fig. 9.9), omitting the Sou 


Downs and Norfolk Broads from the 


Hobhouse proposals. However, 


ae Н . ities, the 
responsibility for land use decisions was given to the Planning eda qs is 
principal powers as regards regulation of land use thus being negative: 


Г — 
Š Northumberland 
“Coast National Parks 
NORTHUMBERLANI 
vici Areas of Outstanding 
Natural Beauty 
___ Approved long- 
Solway GNSWCASTUE = distance paths 
Coast 
LAKE 
DISTRICT. 
A ORKSHIRE 
DALES 
Forest ot Bowland М @LEEDS 
Pennine 
Way V 
MANCHESTER " 
7 Inshire 
LIVERPOOL 9SHEFFIELO RM 
‘ PEAK 
мшш 3 ur DISTRICT 
Ж 
E уонав 
Lleyn ! Dyke DERBY 
: SEU $ Cannock wici 
SNOWDONIA H Chase NORMS: 
И é 
4. BSE Shropshire 
П Hills 9BIRMINGHAM folk Coas! 
Уд. Stina Heath 
RIDGE 
Malvern CAMPI 
BRECON 
РЕМВАОКЕ ath 
COAST Aj BEACONS 
В A jt 
Ретргоко ы} d 
Coast. E) 
Path 
GOWER CARDIFF, 
Метар Hills 
5 Quantock Hilis 
М 
2 EXMOOR 
Є? сә? 
se А Dorset South 
Ў н 
> s DART lampshire 
К 


Figure 9.9 Nation: 


al Parks, Areas 
footpaths in Engla 


nd and Wales, 


-ap 
of Outstanding National Beauty and long-dista 


Reforming land use models 223 


the power to veto change perceived as undesirable. While a National Parks 
Commission was set up, its powers were largely advisory. Subsequent 
attempts to achieve a more centralized and specific control have largely been 
thwarted. Generally, administration of the Parks involves various ad hoc 
arrangements and joint committees drawn from interested organizations. In 
1968 the Countryside Act replaced the National Parks Commission by the 
Countryside Commission, the general emphasis switching from preservation 
[0 conservation and use of the countryside. However, National Parks 
administration remained substantially unchanged. Clout (1972, p. 86) pro- 
vided a succinct summary: ‘With the exception of the Peak, and partially of 
the Lakes, National Parks are run by Local Authorities. In short, the 
administration of the ten parks, covering 9% of England and Wales, is a 
muddle and a negation of the National Parks ideal.” 
Perhaps the most striking State intervention of a positive character affecting 
and use has resulted from implementation of the 1946 (and 1965) New Towns 
Acts (this is a form of intervention by no means limited to Britain: for 
example, see Rubinstein 1978). While the effects of this legislation have been 
Considerable, they have nevertheless failed to reach the proportions envisaged 
Y Abercrombie, Reith and others in the 1940s and, at least temporarily, the 
ew Towns programme is currently (1979) being run down. While the idea of 
new towns, of achieving social progress by acting on the built environment, Is 
an old one, the specific context of the 1946 Act was given by the 1944 
bercrombie Plan and proposals to deal with overcrowding and housing 
s lOrtages in London. However, after 1963 New Towns came increasingly to 
de Used as an instrument of regional policy (see Hudson 1976, pp. 1-25). To 
8 Some 33 New Towns have been designated, although Stonehouse 
P esignated in 1971) has since been abandoned. New Towns policy has 
oe land use at two levels: РЕЯ 
ing ) in terms of the conversion of rural to urban land use, alt oe 
a eee New Towns have been designated which encompass s pat 
im say built-up areas rather than purely green field sites. At this sca e, ш 
ton of the New Towns policy have been most, pronounced in a ring 
С па London and in the Development Arcas; ahin he NOW 
ке terms of the arrangements of differing land uses within 
Designated Area. 


der the New Towns Act, non-elected Development Corporations are 


арро; 
пао са by the Minister with powers to acquire land, determine x nd 
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INDIRECT STATE INTERVENTIONS 


These, too, are of a positive and negative character, encompassing such 
diverse areas of legislation as that covering landlord-tenant agen 
(Turner 1977, pp. 101—9), land and property tax, rating procedures, ken 
various pieces of legislation affecting agriculture (see, for example, hs + 
1976). In the latter context, the agricultural price-support system has bo s 
affected the total quantity of agricultural land, maintaining this above the es 
that would otherwise be given over to agriculture, and altering areas devote 
to different crops. In addition, the derating of agricultural land from 1919 has 
had a similar effect, raising the total agricultural acreage by raising the value 
of agricultural land relative to other uses (Goodall 1970, pp. 20-1). Finally, 
agricultural price-support schemes are by no means limited to Britain: 
numerous other national governments and supra-national organizations 
(notably the EEC) operate similar schemes with varying effects on agricultural 
land use both in Britain and elsewhere. qu^ 
In an urban context, another example of indirect State intervention m 
provided by the 1944 Town and Country Planning Act since the advent о 
which Local Authorities outside London have possessed powers (taken into 
the 1947 Act) to participate with developers in town centre redevelopment 
schemes on condition that they own at least part of the land involved. 


Originally these partnership schemes were intended to facilitate redevelop- 
ment of bombed-out city ce 


producing land use changes i 
been for Local Authorities t 


March 1976, the Ministe 
an excellent example of 


between public authorities and the Private sector... the Eldon Square 
ple of a method which 


munity Land Act provisions’ (Carney and Hudson 
1976a, p. 18). 


Summary 
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allocation through a market may be modified. However, incorporation of 
these various modifications destroys the simplicity of the land use patterns 
yielded by these models in their original form. More fundamentally, it 
challenges the validity of the theoretical basis of these models — the particular 
abstractions from real social and economic processes which are encapsulated 
in neoclassical theory. Rather than these modifications being merely de- 
Viations from the neoclassical conceptualization of processes of land use 
allocation, which nevertheless can be easily incorporated into that con- 
Ceptualization, they suggest the need for a radical re-interpretation of 


underlying processes. 


10 Land use models: 
alternative interpretations 


Introduction 


Consider the following characterization of the relationship between land use 


patterns and social processes in the contemporary USA city (Harvey 1973, 
pp. 174-5): 


The evidence suggests that the dynamics of land use change remain 
fairly constant under the capitalist mode of production. The consumers 
surplus (the difference between what a consumer pays for a good and 
would be willing to pay rather than go without it) is diminished by 
producers of housing services transforming it into producers’ surplus 
(rents and profits) through quasi-monopolistic practices (usually exer- 
cised on the basis of class monopoly power). Also the poorest groups 
generally live in locations subject to the greatest speculative pressure 
from land use change. In order to realise an adequate future return on 
investment in existing commercial urban renewal schemes . . . financial 
institutions have a vested interest in expanding commercial redevelop- 
ment geographically; by this Process spatial externalities are created 
through which new commercial development enhances the value of the 
old. New commercial development will usually have to take place over 
land already in housing. Housing in these areas can be deliberately 
economically run down by the withdrawal of financial support for the 
housing market — ‘red lining’ by financial institutions is a common 
practice in the United States, although it is generally explained away as 
risk aversion: this is but part of the story, however. Landlords are forced 
under these conditions to maximise current income over a short-term 
time horizon, Which means a rational business-like milking of a property 
for all it is worth. The physical obsolescence, generated by this economic 
obsolescence, results in social and economic pressures which build up in 
the worst sections of the housing market and have to be relieved, at some 
stage or other, by a ‘blow out’ somewhere. This ‘blow out’ results in new 
construction and the taking up of new land at the urban fringes or in 
urban redevelopment — processes Which are both subject to intensive 


1 1 w household formation and in-migration supple- 
ment this dynamic. 
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The same financial institutions which deny funds to one sector of the 
housing market stand to gain from the realisation of speculative gains in 
another, as land use is subsequently transformed or as suburbanisation 
proceeds. The impulses which are transmitted through the urban land use 
system are not unconnected. The diversity of actors and institutions 
involved makes a conspiracy theory of urban land-use changes unlikely 
(which is not to say that conspiracy never occurs). The processes are 
strongly structured through the market exchange system so that in- 
dividuals, groups and organisations operating self-interestedly in terms 
of exchange value can, with the help of the ‘hidden hand’, produce the 


requisite result. 


The character of the processes which Harvey here describes, using an 
eclectic selection of categories, can at best be only partially grasped within the 
Conceptual confines of the categories of the principal approaches on which 
land use models to date have been constructed: ecological analogy or 
neoclassical economics. While both these approaches yield models of land use 
Patterns which have some descriptive validity, the processes which they invoke 
as giving rise to these are found wanting as adequate explanations (irrespec- 
tive of attempts to modify them). In order better to understand past and 
Contemporary land use patterns (both rural and urban), in so far as they are 
determined by processes the same as or similar to those outlined by Harvey, it 
I5 necessary to adopt a different theoretical approach, focused upon the 
Specific relationships between land use patterns and the social processes which 
are dominant in societies under the sway of the capitalist mode of production: 
both ecological analogy, with its appeal to the ‘moral order, and the 
Conceptions of process inherent in neoclassical economics offer, at best, 
Testricted perspectives. ere 

Economics is, however, a theoretically heterogeneous discipline. 

Coclassical theory is not the only basis for interpreting land use patterns. 

Xplanations of these can be sought in other types of economic theory: in 

'Cardian or Marxian political economy, for example. Recently, primarily as 
à result of the lead given by Harvey (1973), a radical attack has been mounted 
m existing land use models, challenging the theoretical bases on which these 
âre erected, reformulating the scope of the debate over land use by drawing 
“Pon classical and modern political economy and thereby attempting to 
reconstruct the theoretical basis of land use models on a historically specific 

asis, Others have since joined the debate, either by way of extension or 
Criticism of Harvey's seminal contribution, while he himself has further 


elaborated his initial statement (Harvey 1974, 1975; Harvey and Chatterjee 


W ni se contributions be ow ( 35) for 
P B 
we briefly comment upon these cont but је] 235 


Piet Purposes — an introduction to these alternative approaches © А 
D£ land use patterns — we confine ourselves mainly to Harvey's initial (1973) 
Contribution, 


he aim of Harvey's work is to uncover the real nature of those processes 
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which shape the contemporary city, as a necessary first step in altering m 
the problem in essence is to abolish the limited empirical validity of cae 
urban land use models, a validity which reflects an iniquitous social order. 
Noting that Engels (1845, pp. 46-7) observed concentric land use zoning i 
English cities in the 1840s but sought to interpret this in economic class see 
Harvey adds that it seems a pity that contemporary geographers have looke 
to Park and Burgess rather than Engels for their inspiration (Harvey ee 
pp. 132-3). He then goes on to sketch out the ground for a theoretica 
interpretation of land use in capitalist cities, drawing mainly but by no means 
exclusively (as the quotation cited above illustrates) on concepts drawn from 
Marxian political economy. In particular he focuses attention on two issues: 
the relationship between use values and exchange values and the con- 
ceptualization of rent (Harvey 1973, chapter 5). 

Harvey comments briefly upon the role of the State in relation to land use 
allocation but does not develop this issue. However, State intervention is – as 
we have shown in the preceding chapter — characteristic of contemporary land 
use allocation. We consider interpretations of such intervention in a later 
section, pointing to its paradoxical character and drawing on recently 
developed theories of the State to help explain these paradoxes. 


Use values and exchange values 


Intuitively, the distinction between use value and exchange value is easy to 
grasp: a house, for example, is simultaneously a use value (a place in which to 
live) and an exchange value (a commodity that can be exchanged either 
directly or indirectly, via money, for other commodities). Harvey begins by 
discussing Jevons’ (1871) obliteration, except in a formal sense, of the 


distinction between use value and exchange value. This distinction had been 
an issue of continuing concern 


marginal analysis and, in due course, neoclassical models of the land market 
and land use patterns. 


While resolving certain incons 


istencies in Smith's and Ricardo's discussions 
of the relationship between us 


way, Harvey suggests, that do 
indicated a very differe 
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A key distinction between neoclassical economics and Marxian political 
economy is that whereas neoclassical marginalist analysis is conducted 
principally in technical terms, central to Marxian political economy is the 
concept of mode of production. Simply defined, this refers to a particular 
combination of forces of production (technology) and social relations of 
production. Marx was mainly concerned with analysing the development of 
the capitalist mode of production. One of the main characteristics of this mode 
of production is generalized commodity production for exchange, with the 
(exchange) value of each commodity defined by the socially necessary amount 
of labour required for its production. Every commodity thus has a two-fold 
aspect, as use value and exchange value. Marx therefore saw these aspects as 
dialectically related through the form they assume in the commodity, a 
relationship which is not merely ‘a thing’ but which also expresses a set of 
Social relationships between different classes. Harvey cites a long passage from 
Marx (1859, pp. 41-3) which we reproduce here, illustrating the relational 
nature of the categories of use value and exchange value: 


The commodity, however, is the direct unity of use value and exchange 
value and at the same time it is a commodity only in relation to other 
commodities. The exchange process of commodities, is the real relation 
that exists between them. This is the social process which is carried on by 
individuals independently of one another, but they take part in it only as 
commodity owners.... The commodity is a use value, but as a 
commodity it is not a use value. It would not be a commodity if it were a 
use value for its owner, that is, a direct means of satisfaction of his own 
needs. For its owner it is on the contrary a non-use value, that is merely a 
physical depository of exchange value or simply a means of exchange. Use 
value is an active carrier of exchange value for its owner only in so far asit 
is an exchange value. The commodity therefore has still to become an 
exchange value . . . a use value for others. Since it is not a use value to its 
Owner, it must bea use value to other owners of commodities. If this is not 
the case, then the labour expended on it was useless labour and the result 
accordingly is not a commodity.... To become a use value, the 
Commodity must encounter the particular need which it can satisfy. Thus 
the use values of commodities become use values by a mutual exchange of 
Places: they pass from the hands of those for whom they were a means of 
exchange into the hands of those for whom they serve as consumer goods. 
nly as a result of the universal alienation of commodities does the 
abour Contained in them become useful labour .... To become use- 
Values Commodities must be altogether alienated; they must enter ки 
2.6 exchange process; exchange however is concerned merely with t еШ 
aspect as exchange values. Hence only by being realised as exchange 
Values can they be realised as use-values (emphases in original). 
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land (through the study of houses as places in which to live) or are 
exchange value characteristics (the market exchange system) but Уш i 
conception of how the two might be related. Thus, for example, vario à 
models of land use patterns (Burgess, etc.) while varying in their po 
sophistication, are essentially descriptive of aspects of use value. Whi 
valuable, they cannot yield up a theory of urban land use. Use value Ys 
provide the conceptual underpinning of these traditional geographical an 
sociological analyses of urban land use patterns, but the concept is used ш. 
such a way as to exclude such analyses from the sphere of investigation о 
political economy. Again, land use models generated from neoclassical 
economics focus on the exchange value characteristics of land to the exclusion 
of use value, except in so far as this is Tepresented in the formal relationship 
between these proposed by Jevons. Harvey cautions us not to allow this ‘crude 
assumption’ concerning the relationship between use and exchange value to 
deceive us into thinking that real problems have been resolved. Rather they 
have been obscured. Amplifying this point та discussion of the inadequacy of 
neoclassical models of the urban housing market, Harvey (1973, 166) 
continues ‘ifa commodity depends upon the coming together of use value and 
exchange value in the social act of exchange, then the things we call land and 
housing are apparently very different commodities depending on the раги- 
cular interest groups operating in the market’, If such a conclusion is valid 
with respect to the housing market, then it is true a fortiori for the urban land 
market in general, characterized by competitio 
hence to urban land use theory as a whole. 
The conclusion which Harve 
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has the rights to determine use of that location. No two people can occupy 
exactly the same location, a principle which, when institutionalized as private 
property, has very important ramifications for urban land use theory. 

Second, land and improvements on it are commodities which all individuals 
need. Some of these are indispensable. This places strong constraints on 
consumer choice. Indeed, one can question the degree to which a con- 
ceptualization in terms of choice rather than constraint is appropriate. 

Third, land and improvements on it change hands relatively infrequently. 
However, the frequency of exchange varies in differing sections of the urban 
economy: for example, privately owned housing generally changes hands more 
frequently than do factories. 

Fourth, land is permanent and the life expectancy of improvements often 
Considerable. As such, land and improvements to it and the rights attached to 
these provide an opportunity to store wealth. Moreover, most land continues 
its potential for use even in the absence of upkeep. Thus land and property 
have a current and future use value, a current and future exchange value. 

Fifth, while exchange occurs at a particular point in time, use stretches over 
ап often considerable period of time. Rights of use over a relatively long 
Period are purchased at one point in time for large outlays of capital. As a 
result, financial institutions take a crucial role in the land and property market 
(for amplification of this point, see Ambrose and Colenutt 1975; Boddy 1976). 
Turner (1977, p. 143) points out that, whereas in 1965 insurance companies 
invested £89 million and pension funds £22.8 million in land, property and 
8round rents in Britain, by 1974 their annual investments had risen to £352.6 
Million and £112.8 million, respectively. Moreover, this investment is not 
'mited to urban land. It has been estimated that in 1971 financial institutions 
Such as insurance companies, unit trusts and pension funds owned about 
km? of farmland in Great Britain but that by 1976 this had risen to over 
1500 km? (CSO 1979, р. 167). | 

Sixth, land and improvements to it have numerous different uses which may 
и Some extent ђе compatible to the user (see p. 48). Taken together. these 
Tlous uses constitute use value. j 

AT V6y concludes that a reconstruction of urban land use theory will not a 
Y» especially given these ‘very special characteristics’. ole Saber E 
S „е Out an outline of such a possible reconstruction аи те т pte) 
See It clear that the effort involved in this task is eis vinee 
teg €r, whether this can be best achieved via an ecle ced + 
- 501—5 drawn from often incompatible theoretical positions, as 


is j 
Instance attempts, is open to doubt. 
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based are so patently unrealistic. He suggests that the key to ш => 
paradox lies in the role and meaning of rent as an allocative device wit : - 
urban system. Rent, in fact, fulfils a key allocative function within neoc "e : 
cally based models, serving to sort land uses into locations via Me i | 
bidding. Rent-paying ability becomes the common yardstick before whic ha 
land uses are equal. Rent is seen as the return to a scarce factor of production, 
land being seen, in principle, as no different to capital or labour; rent is thus 
determined by the marginal productivity of land. 

However, this is but one conception of rent and one which ignores the long 
and controversial history of the concept in political economic thought. As 
Harvey puts it, rent enters into urban land use theory in an innocent state, as if 
there were no serious problems attached to its interpretation. In particular, the 
assumed symmetry between land and other factors of production is untenable. 
Land is fixed in location, finite in supply; to deny this and maintain the 
neoclassical fiction that it is neither, is a trap which can easily lead us into à 
misinterpretation of the forces determining urban land use. We neglect the 
realities of absolute, relative and relationally determined time and space at our 
peril. 

What is needed then is а concept of rent that can me 
realities. Harvey suggests turning to the 'earthy richn 
economy to elucidate the nature of rent and in 
examination of Marx's cate 
been subject to considerable critical scrutiny, 


et the challenge of these 
ess’ of classical political 
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and his categories of rent cannot 
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production (rent – a portion of total surplus value) as the price for perpetuat- 
ing the legal basis of its own existence; in turn this may enter into production 
costs. At this point it is important to consider different categories of rent which 
Marx considered could arise in a capitalist mode of production: differential 
rent; monopoly rent; and absolute rent.’ 

First, let us consider differential rent: this arises simply from the difference 
between an individual firm's production price for a commodity and the 
general production price of that commodity in a given sphere of production.? 
Thus differential rent cannot enter into the price of production or of products 
as its origins lie in the excess (i.e. above average) profits accruing to certain 
producers because of their location. These can be claimed by landowners in 
the form of rent. Whereas Ricardo (1817) discussed differential rent only in 
rather limited circumstances (as arising in agriculture from fertility differences 
with diminishing returns to successive inputs of labour and capital), Marx (in 
Part vi of Capital, Vol. III, 1894) discusses this more generally, in the context 
both of fertility differences, differential application of variable and constant 
capital, and locational differences. Harvey (1973, p. 181) summarizes thus: 


differential rent takes on its meaning in a relative space which is 
Structured by differentials in productive capacity at different locations 
and which is integrated spatially through transport cost relations. 
Differential rent, it seems, cannot be conceptualised without projecting a 
relative space. But differential rent is created . . . through the operation of 
the capitalist mode of production in the context of the institution of 
Private property. 


Monopoly rent arises because it is possible to charge a monopoly price fora 
commodity, That is, a price independent of either the price of production or 
the value of the commodity.* Harvey suggests that such rents arise only 
through substantial imperfections in spatial competition. | uu 

, Absolute rent is distinguished from monopoly rent in that, of itself, it gives 
Te to а monopoly price, in contrast to an independently determined 
monopoly price arising from conditions of monopoly within a sector of 
Production, which allows a monopoly rent to be gained. А necessary 
Condition (among others) for the existence of absolute rent is some barrier to 
„© Over-all equalization of the rate of profit between sectors; while this may 
Ае the form of legislative restrictions (see pp. 215-24). more md 
1954 bitalism (for an outline of the features of late capitalism, все а 

./5) these barriers simply take the form of а requirement medion 
Minimal return by landowners before they will release their land. However, 
сопу. SY notes, there has been considerable controversy surrounding the 

бері of absolute rent (see also pp. 235-0). up 
3T V6y goes on to discuss the usefulness of Marx's categories of rent in 


derstanding the dynamics of urban rent surfaces and land use patterns; 
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use (see also Murray 1977, 1978). In the course of this, he claims to Sois i 
paradox of the predictive accuracy which accompanies the conceptual pov т 
of models based upon a neoclassical conception of rent – although B id 
(1975, p. 22) points out, this predictive accuracy appears less esc А 
one recalls that neoclassical models reflect a conception of theory whic al 
predictive accuracy as one of its chief goals. Harvey argues that the high ae : 
value of land in central cities ought not necessarily to be interpreted purely in 
terms of differential rent and the marginal productivity of land. pamen 
absolute and monopoly rents at such locations enter into the determination e 
rents. If such rents are dominant in the determination of the price of the lan 
at these locations, then the price determines land use; if differential rents 
dominate, use determines price. In practice, over-all rents reflect combinations 
of each of these three types, although it is often difficult to determine 
empirically their precise proportions. 

In the new commercial 
Chicago), the combinatio 
character of production p 


rent as the main source of rents. However, i 


in replicating urban land use patterns. T 
generally assume a (more or less complicated : see fig. 8.15) cone of different! 
Tent distributed around i 
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Harvey (1973, pp. 188-9) concludes that neoclassical, micro-economic 
models 


rely exclusively upon the concept of differential rent and generally set 
their analytics in a relative space. They also abstract . . . from the power 
of private property although individual monopoly control over in- 
dividual land parcels is always presumed. These models must therefore be 
viewed as special cases, which describe conditions when absolute and 
monopoly rents are insignificant, when absolute and relational concepts 
of time and space are irrelevant, and when the institution of private 
property is notably quiescent in the land and property markets. It is 
helpful, of course, to have the analytics spelled out for these restricted 
conditions, but it is dangerous to regard these models as a foundation for 
à general theory of land use. 


However, by way of conclusion to this section, we note that Harvey's views 
On rent have not gone unchallenged by others who accept his critique of 
neoclassically based models and his general point that what is required to 
Promote understanding of land use patterns in cities is historically specific 
Concepts of rent (see, for example, Breugel 1975; Clarke and Ginsburg 1976; 
Edel 1976; Ive 1975; Scott 1976 — who adds a rather distinctive contribution 
to this debate, arguing for а neo-Ricardian approach which owes much to 
Sraffa 1960; and Walker 1974, 1975). However, perhaps the most cutting 
indictment of Harvey (1973) and indeed of several of Harvey’s critics is 
provided by Murray (1977, 1978). In a spirited defence of the Marxian 
approach to rent, he vigorously argues the need to regard issues of distribution 
(ncluding rent) as subordinated to those of production. Murray (1977, 
Pp. 119-20) argues: 


it is only through starting from value. and never losing its thre 
We can adequately understand the determination of distribution by 
Production, and the contradictory development of their forms. ; 

It was for this reason that Marx was so virulent against analyses which 
lost this thread, and which started not from value but from prices of 
production. 

Unfortunately much of the recent Marxist [sic] work on rent has been 
marred by taking this starting point. This is true of all those who adopt 
monopoly rent in preference to absolute rent. | 

In urban theory, for instance, the dominant approach is barely 
distinguishable, save in terminology. from traditional monopolistic 
competition and bilateral monopoly theory. Thus Harvey analyses cities 
as aggregations of sub-markets, strategically separated by landed 
Proprietors. He likens these to man-made islands and calls. the rent 
earned from them absolute rent. This is an utter confusion. He is no way 
seeking to connect rent to value.... The resulting rent 1s merely a 
version of monopoly rent. His confusion on value is equally clear when he 


ad, that 
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attacks neoclassical theories of differential rent as being based on 
distance and neglecting utility. Distance, with its implicit differential 
labour times embodied in the costs of transport, is the one hard basis for 
an adequate theory of шђап rent. 


Clearly much remains to be resolved in satisfactorily relating Marxian 
concepts of rent to contemporary urban land use patterns. 


New perspectives on the State 


State intervention in land use is widespread and both the ideology associated 
with this and the actual impacts of intervention require consideration for a 
more complete understanding of the determinants of land use patterns. We 
restrict our comments on the State to countries with developed capitalist 
Societies, in particular Great Britain. 

The characteristic image of planning (much of which in practice means land 
use planning, although State intervention is by no means restricted to this 
sphere), in Britain and similar countries is that this is organized to better some 
version of the collective good, formulated for example in terms of the national 
interest or community interest. Planning is seen as a medium of redistribution, 
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builton the North York Moors, a nuclear power station in Snowdonia, and an 
oil refinery and an iron stocking ground in Pembroke. Potash is being mined 
in the North York Moors and kaolin in parts of Dartmoor. In several of these 
cases the advice of the National Parks (latterly Countryside) Commission has 
been overridden by ministerial decisions. Blenkinsop (1968, p. 526) notes: 
"Ministers gave assurances that the designation of an area as a national park 
meant that effective priority would be given to the protection of its 
beauty... . Each national park has its own monument to the weakness of 
Such assurances.” Clearly in some of these cases considerations of national 
defence and security have been paramount. In others, however, private 
Commercial interests rather than some conception of the national interest 
Would seem to have held sway. 

Another example is provided by the 1965 Control of Office and Industrial 
Development Act. Intended particularly to check new office development and 
hold down prices in London and the South East and encourage new 
development primarily in the peripheral regions, the actual results of 
Implementing this legislation were at variance with this aim. By restricting 
Supply, rents for new office space and property values rose sharply; for 
example, office rents in the City of London rose from £5 рег ft? in 1967, to 
£10 per fi? in 1971 and £20 in 1973. The net effect of this legislation was to 
Make London a more, rather than a less, attractive place for property 
investment (Ambrose and Colenutt 1975, p. 76). 

Hall er al. (1973) reach a similar conclusion as to the effect of the post-war 
Planning machinery in Britain, arguing that – contrary to the intentions of 
Planners themselves — the objective impacts of the planning system have been 
to raise property and land prices. These prices rose from the late 1950s at rates 
Unprecedented in British history. Moreover, these price rises and also the 
unintended increase in commuting reflect the success of the planning policies in 
Containing urban development and limiting the supply of the commodity 
‘land With planning permission’ (Hall 1974, p. 403). Such unintended results 
"a by no means limited to Britain: for example, Rubinstein (1978, p. 92) 
"BBeSts a parallel sequence of events in France. А 
Consequence of this unplanned spiral in land and property prices 
pl; cially regressive distribution of the benefits arising from the effects 
mune Policies (given the absence of a progressive tax on Еи p 

ting from the granting of planning permission). As Hall (1974, p. 
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supply of development land in certain areas that rents and the price of land ате 
forced to rise. Harvey (1974, p. 192) makes the same point in arguing that 
controlling physical growth without controlling anything else merely exacer- 
bates scarcity and creates opportunities for extracting monopoly rent; seen in 
this context, the abandonment in 1953 of the measures contained in the 1947 
Town and Country Planning Act to control windfall gains and the subsequent 
failure to reimpose these in an effective way was absolutely decisive in 
permitting spiralling land and property prices in Britain. р 
То account for these seeming paradoxes, the irony of the disjunctions 
between intended and actual consequences of State intervention, 5 а 
theoretical question of some importance in understanding the processes which 
underlie land use patterns and changes in these. Ambrose and Colenutt (1 975, 
рр. 61-3) attempt to answer this question, beginning from a technical critique 
of land use planning policies. They begin by pointing out that the land use 


groupings used by planners are usually extraordinarily vague (but see p. 35). 
Broad categories such as ‘industry’, ‘residential’ 
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planning methods, etc.) are regarded as pre-eminent, why certain views of the 
world are dominant and why certain interests are regarded as pre-eminent, 
rather than accounting for these (see Habermas 1972; also Pocock and 
Hudson 1978, chapter 8). 

A more adequate account of the seemingly paradoxical character of State 
intervention requires some overall theoretical conception of the State which 
encompasses the production and rise to prominence of certain sorts of ideas, 
knowledge and methodologies. Further, it needs to recognize the fact that 
decisions made within the State apparatus are governed by a more complex, 
less easily defined calculus than those of the private sector; that there is a 
lension between the generally incompatible pressures for efficient manage- 
ment and those for progressive social reform. Specifically, it requires 
Consideration of theories of the capitalist State which focus upon the 
inherently crisis-prone character of State interventions — a result of the 
inability of the State to solve contradictions inherent within the capitalist 
mode of production. Rather, these contradictions are internalized within the 
State apparatus, to appear in fresh forms, for example as a rationality crisis 
Characterized by the failure of the State to fulfil intended objectives, which in 
turn may lead toa legitimation crisis and a questioning of the State's sovereign 
authority (see Habermas 1976; Offe 1975). Such theories offer a rich source of 
ideas for understanding the character of State intervention in land use. It is 
Clear that, given the scope of State involvement in decisions affecting land use, 
Satisfactory explanations of land use patterns in capitalist societies pre- 
Suppose that these theoretical questions concerning the character of State 
Intervention be more fully explored (for a brief review of different theoretical 
Perspectives on the State, see Dear and Clark 1978; for a fuller review, see 


9lloway and Piciotto 1978). 


Concluding comments 
At this Stage, several points are worth reiterating. Since a dominant mode of 
Production creates conditions of consumption, the evolution of urban land 
use Patterns must be understood in terms of the general development of 
de ite dominant modes of production. Although the argument has been 
veloped here primarily in the context of urban land use, it could equally well 
ауе been developed with respect to agricultural or rural areas under the sway 
ү; capitalism (see Murray 1978). 
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Viewed in this context, criticism of, say, Burgess’s model as Mie 
universality (p. 186) are seen to be misplaced. Furthermore, belt: Rs s 
Sjoberg, see p. 188) who suggest a differentiation between industrial an: ee 
industrial cities (in terms of levels of technological development alone ra г 
than in terms of mode of production, of social relations as well as forces o 
production) are perceived to hold a гашег one-sided view. A " 

Thus, in order to understand land use patterns in capitalist cities, we mu е 
begin with an analysis of the inner dynamic of the capitalist mo 
production. Related to this, particularly in the context of late capitalism, > | 
question of the theoretical treatment of the capitalist State in relation to ап | 
use patterns — for the State is not located outside of the dominant set of socia 
relations but is rather an integral part and reflection of these. The State is 
unable to resolve contradictions that arise as a reflection of the predominant 
social relationships; instead these contradictions are displaced into the Rn 
apparatus, to appear as paradoxes between, say, the intended and actua 
effects of policies concerning land use control. у f 

Furthermore, the concepts and categories relevant to an understanding " 
land use patterns within societies dominated by capitalism are not necessarily 
applicable where other modes of production dominate. Even when the same 
concepts are applicable they may denote sharp differences as well as 
similarities; for example, ‘rent’ in capitalism takes different forms and implies 
different social relationships to rent in feudalism. To understand land use 
patterns in such non-capitalist societies, we need theory which is specific yie 
respect to them (and theory which we have not considered here): no universa 
land use theory of real merit can or does exist. The broad theoretical task for 
the future is to show why land use patterns take particular forms within 
different societies dominated by different modes of production. 
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€conomy. Again fuller consideration of these issues is beyond the scope of this text; the reader is 
referred to the sources cited in footnote 1. 

* As well as these barriers to free flow of capital between sectors, the existence of absolute rent 
depends upon other specific factors: the presence of a low organic composition of capital (i.e. a 
low proportion of fixed to variable capital; of ‘dead labour’, in the form of machines etc., to living 
labour) in those branches yielding absolute rent; the reproduction of the comparative monopoly 
power of landed property against capital in those branches (Murray 1977, p. 109). 


Part 5 


11 Reality, then, is not simple... 


Not chaos-like, together crushed and bruised, 
But, as the world harmoniously confused: 
Where order in variety we see, 
And where, though all things differ, all agree 
A. Pope. Windsor Forest 


... the extraordinary lengths to which sheer coincidence can run 
must always be borne in mind; often not one, but a whole chain of 
close parallels may be involved between two unrelated sets of 
circumstances. The case of Presidents Kennedy and Lincoln 
provides a good example: President Lincoln was elected in 1860, 
Kennedy in 1960; their successors were both named Johnson. 
Andrew Johnson was born in 1808, Lyndon Johnson in 1908. John 
Wilkes Booth, Lincoln’s killer, was born in 1839, and Lee Harvey 
Oswald in 1939; both were assassinated before their trials. 
Lincoln's secretary, whose name was Kennedy, advised him not to 
50 to the theatre; Kennedy’s secretary, who was called Lincoln, 
Pressed him not to go to Dallas. John Wilkes Booth shot Lincoln in 
a theatre and ran into a warehouse: Oswald shot Kennedy from a 


warehouse and ran into a theatre. р 
N. Davies, Voyages to the New World 
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aspects of the land use in Britain as a case study, the practical difficulties with 
and inadequacies of the data — much of it collected ingeniously from sources 
never designed to serve as such – were amply demonstrated. Some surprising 
agreement emerged at the most coarse level of analysis but unresolvable 
problems appeared in comparing data in any more detail - this in the country 
with what is reputedly the most sophisticated planning system in the Western 
World. Finally, our examination of the various land use models which have 
been built to describe the ‘general situation’ indicated that these have often 
been built or tested on the bases of flimsy data, are often rooted in particular 
space-time contexts and, even more important, are in many cases so naive 
and simplistic (not only in terms of spatial pattern but, more significantly, in 
terms of generative processes) as to be counter-productive. However, to begin 
to build more realistic and powerful explanations of observed land use 
patterns is by no means easy, as we have shown. 

So where does the student of land use go from here? We hold the firm view 
that, however often it occurs, it is undesirable if decisions related to land use 
are made on the basis of inadequate or totally absent data; it is clear from our 
survey that there is a widespread need for land use data of different kinds and 
we believe that only nationally co-ordinated schemes (although they may be 
administered locally) will provide the sort of data accuracy and relevance 
required for many important tasks. To some extent, the wish of the planner 
to have more and better information is in conflict with the desirability of 
limiting the cost of obtaining it (especially at a time of cuts in public 
expenditure) and – at least in the Anglo-Saxon world – of dispelling public 
concern over confidentiality, privacy and, in particular, of computer data 
banks. 

In principle, we feel there is much about which to be optimistic so far aS 
obtaining data is concerned: although far from ideal at present, data available 
from satellites should in future meet many basic requirements economically 
and without necessarily infringing (in our view) human rights. The advent of 
such systems and the general availability of raw data will permit those who 
need to make national and even international comparisons to do so on 
realistic bases. Such facilities are very necessary if we are to escape from the 
Situation which Coppock (1978, p. 63) described as follows: “Coverage is 
inadequate and patchy, there are large gaps, data are rarely collected 
primarily as land use records and few of the sources that are available have 
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of land use and at what level of spatial and temporal resolution such 
generalization is possible. An answer to these questions implies specifying the 
valid domain of particular models. To some extent — and increasingly — the 
necessary ‘real world’ land use data can be made available to compare actual 
with model land use patterns. However, more and better data alone can 
Provide only a partial validation of particular models – it is quite possible, as 
many geographers have pointed out, that the same final results (in this case a 
land use pattern) may be generated by radically different processes; in short, 
the clear relationship between a pattern of land use and factors postulated as 
generating it may be nothing other than coincidence. An obvious implication 
is that it is wiser to begin with process and infer or deduce pattern, rather than 
begin by pattern and attempt to infer process from it, even though our notions 
as to process are likely to be shaped in part by the patterns we believe we 
Perceive around us. 

At the end of the day, then, the fundamental issue is that of the search for 
Order and generality in land use patterns, based on a philosophical belief that 
Order and generality do exist. However, the methodological question of how 
We can best go about this search appears less clear-cut than it did a decade or 
SO ago. There is no doubt that the application of what we may generally call 
Scientific method has led to considerable advance in the ordering of land use 
information both in terms of data capture, manipulation and modelling. Yet 
this approach, valuable as it is, is based upon a particular epistemological 
Position which has been strongly challenged in some recent attempts to 
understand land use patterns: these attempts have adopted what we may 
&nerally call a Marxist stance. In general, these have been concerned to reveal 

* Processes underlying existing land use patterns so as to provide a basis for 
Changing them, rather than to ensure their future reproduction. The debate as 
to the most appropriate epistemological and theoretical framework for 
understanding land use patterns is one which will certainly continue. — 
e 15 our belief that considerable generality does exist es и 
ir patterns are brought about and that this is > ere inis 
б Cable: the weaknesses of much existing theory and the interp } 
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